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FRIDAY, DECEMBER 26, 1884. 


A CHRISTMAS GREETING. 


A.LTHouGH still an infant, having scarcely at- 
tained the age of two years, Sczence does not 
appear to-day in its usual leading-strings, but has 
been granted a certain license in accord with the 
season, of which it does not in the half know the 


meaning, and has been decked in a new dress to 


fit the day. That what the child says may be 
rambling, is to be expected: that what it may 
mean shall be clear, its lispings shall be trans- 
lated. First look at its new dress, all salmon 
and brown. ‘ Arbor scientiae’ does not mean 
that the plant is a scientific tree, nor yet a tree 
upon which science grows, but rather the tree 
is to symbolize the fact that science does grow. 
Inside the cover you will find a picture of the 
sun, taken. at the Harvard college observatory, 
but of a composite nature, as all the prominences 
with. which it is circled were actually observed, 
though not all at one time. 

The sun has in all times been worshipped by 
some ; but since it has been reduced to nothing 
more than a ball of fire rolling on through space, 
according to laws fixed by Sir Isaac Newton, his 
worshippers have many of them abandoned him. 
Still to a few faint souls it occurred that their old 
favorite could not fail them so utterly ; and they 
have sought to show his influence on the growth 
of wheat, the price of stocks, and the pointing of 
the compass: of this there is more in the open- 
ing article. They would also call attention to 
the effect the sun has in bringing out the flowers, 
and the early birds, and the insects that the birds 
may have whereon to feed. ‘We had not meant to 
give the sun-worshippers such vantage-ground ; 
but, looking down the pages, we find something 
about tornadoes, about the variations of tempera- 
ture at different points in the United States, and 
a map showing by lines the points at which the 
average mean temperature for the year is the 
same, — phenomena which depend on the sun, 
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—-and certain advice to farmers which would be 
of little avail if the sun should fail to perform its 
part. Whether earthquakes can be made to de- 
pend on the sun, we dare not. say ; but there are 
those who would not deny him even that power. 

But at last we find some small evidence of a 
revolt against the tyranny of the sun. For years 
people would rise as the sun rose, they aimed to 
eat their dinners as the sun crossed the meridian, 
and they donned their nightcaps as the sun went 
down. A few wise men have long pointed out 
that the sun had by no means the regular habit 
he had the credit for; that often good people 
had eaten their pudding, and got well into their 
broth, before the sun had crossed the noon-mark. 
This is all changed. Man now gets up by arail- 
way-whistle, eats his dinner by a railway-whistle, 
and counts his sleepless hours at night by railway- 
whistles. That it may be clear just how these 
whistles blow, we give a map showing the limits 
of railway-time. So the sun at last has lost a 
part of his former pre-eminence, and yielded it 


_ to the railway-king. 


The natural instinct with each of us is to live 
within himself; he is quite startled when, at times, 
he notes that he is only one among a large commu- 
nity ; and, as we view with indifference the toils of 
some distant Tasmanian, so does the ‘Tasmanian 
live in utter ignorance of our toils. The maps of 
the stars we give are from some point in the solar 
system. We look at the stars as pretty, bnght ob- 
jects in a frosty sky. Suppose the maps made from 
the point of view of a dweller in the planetary 
system about o Draconis : would our sun be given ? 

The innovations ‘which science has brought to 
pass have startled a few; to allay which fear, 
Science, casting about in search of an anchor 
still left to which a well-regulated life may be 
moored, has hit upon’ the almanac, and therefore 
gives up the closing pages to such data of sun 
and moon risings and settings, of high tides and 
low tides, of planets good and planets bad, as 
may enable all its readers to know at least when 
it is day, and when night. 
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SUN-SPOTS AND THE EARTH. 


“Tf dusky spots are varied on hits brow, 
And, streaked with red, a troubled color show; — 
That sullen mixture shall at once declare 
Winds, rain, and storms, and elemental war.” 
DRYDEN. 

ONE of the most interesting questions of mod- 
ern astronomy is whether sun-spots produce any 
effect upon terrestrial affairs, and, if so, of what 
nature is their influence, and how extensive? 

It is an important question too; for, if they really 
do exert any thing like a commanding authority, 
then our knowledge of the laws that regulate their 
extent and frequency will give us a power of pre- 
diction, in respect to coming seasons, of the 
greatest value in all agricultural and commercial 
operations. 

It was ascertained long ago (first by our own 
Henry), that as a sun-spot is darker, so also it is 


SUN-SPOT AS SEEN JUNE 30, 1883 


cooler, than the bright surface of the sun. Ac- 
cording to the observations of Professor Langley, 
the black nucleus or uszbra of a spot emits only 
about fifty-four per cent as much heat as an equal 
area of the normal surface; and the penumbra, the 
shaded fringe around the nucleus, about eighty per 
cent. If; then, any considerable portion of the 
solar surface were ever covered by the spots, we 
should reasonably expect a notable falling-off in 
the sun’s light and heat, and an unmistakable effect 
upon climates and the weather. 

It has been found, however, that, even in the 
most extreme cases yet observed, the portion of 
the sun’s surface actually occupied by the spots is 
relatively very small, seldom amounting to a five- 
hundredth of the whole, and then only for a few 
days ata time. The direct temperature effect of 
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sun-spots is therefore still more minute, never 
reaching a thousandth of the sun’s whole heat. 

But while their direct effect is thus insensible, it 
does not seem impossible, nor even improbable, 
that the spots might be indicative of an abnormal 
condition of things upon the sun’s surface, such as 
would seriously affect the earth’s revenue of heat. 
We might suppose, for instance, that they are 
symptoms of a general chilling of the solar sur- 
face, or, on the other hand, that they are caused 
by some ebullition from beneath the surface, which 
would, on the whole, raise the temperature instead 
of lowering it, and so compensate, or even over- 
balance, the effect of their darkness. 

In regard to this, it is now only possible to say 
that the change, if any, is too slight to be detected 
by our present means of observation. It is ear- 
nestly to be hoped, that before long some apparatus 
and method of observation may be devised delicate 
enough to deal with the problem; but at present 
they do not exist, and no one knows with certainty 
whether the sun’s radiation is increased or dimin- 
ished when sun-spots are most prevalent. 

A priori, then, we have no reason for expecting 
any perceptible effect of sun-spots upon the earth’s 
conditions. But, on the other hand, it would not 
do to assume that they have none; that a variation 
in the sun’s heat, even too small to be directly 
measurable, may not zza@zrectly produce very impor- 
tant consequences by disturbing some nicely ad- 
justed equilibrium. The gentlest touch of a child’s 
finger may depress a key, and fire a mine. It is 
easy to imagine many ways in which an extremely 
slight change in the temperature might occasion, if 
it did not strictly cause, such alterations in the 
cloudiness, or in the direction and velocity of 
winds, as would seriously modify the climates and 
the fertility of large regions of the earth. The 
question is simply one of fact. 

Since, however, it has been discovered that there 
is a somewhat regular, though unexplained, increase 
and decrease in the number and extent of the sun- 
spots (with a period of about eleven years), we are 
in a position to investigate the subject statistically. 
It is only necessary to compare the tabulated data 
relating to the spots with those relating to tempera- 
ture, barometric pressure, magnetic disturbance, 
rainfall, height of water in rivers, — every thing, in 
fact, that fluctuates in our terrestrial affairs: we 
may even justifiably and properly include in our 
inquiries such matters as the price of grain and 
stocks, financial crises, and epidemic diseases. If 
in any case we find that in a sufficiently long run 
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the variations in the sun-spot data correspond 
exactly to those relating to the element under ex- 
amination, we shall be compelled to admit some 
sort of a causal connection; and that, even if the 
nature of the connection is inscrutable. 

Numerous such comparisons have been made 
during the past twenty-five years. So far the re- 
sults must be pronounced indecisive, except as 
regards the effects of solar disturbances upon ter- 
restrial magnetism. Here all the investigations 
agree in showing an intimate connection, the mech- 
anism of which is, however, still unknown. When 
sun-spots are numerous and active, we always have 
magnetic storms upon the earth, manifested by the 


SUN-SPOT AS SEEN JULY 25, 1883. 


aurora-borealis and by strong disturbance of our 
compass-needles. 

The investigations in regard to other elements 
have, as Professor Langley says, “nearly every 
one brought out some result which might be plausi- 
ble if it stood alone, but which is apt to be contra- 
dicted by the others.” For instance: Dr. Gould 
in South America, and Mr. Stone at the Cape of 
Good Hope, think they have detected a slight low- 
ering of temperature, amounting to one or two 
degrees, at the time of sun-spot maximum; while 
at Edinburgh, Smyth reaches a similar conclusion, 
except that the minimum temperature follows the 
sun-spot maximum at an interval of about two 
years. On the other hand, Chambers, from twenty- 
eight years’ observations in India, finds a rise of 
temperature coinciding with the sun-spot maxi- 
mum ; and, in opposition to all the others, Jelinek 
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of Prague, from all the observations he could col- 
lect in Germany up to 1870, obtained a purely 
negative result. Discrepancies of the same sort 
appear in the results of other investigators, with 
reference to the rainfall and the height of rivers in 
different parts of the earth; though, on the whole, 
they seem to show a slight increase in the rainfall 
(one or two per cent) at or near the time of spot- 
maximum. 

It is to be remarked, however, that these dis- 
crepancies and contradictions by no means dis- 
prove the reality of sun-spot influence. It is quite 
possible, and even likely, as Dr. Gould and others 
have pointed out, that slight changes in the sun’s 
radiation might be felt 
mainly by their effect in 
disturbing atmospheric cur- 
rents, and so altering the 
distribution of heat and 
moisture, rather than by 
any general effect. In this 
case, the effects in neigh- 
boring regions would evi- 
dently be exactly opposite 
in character. 

As matters stand, it is 
clear, in the first place, that 
a much longer period of 
observations will be needed 
to’ settle the question de- 
cisively as to the reality of 
sun-spot influence; and, in 
the next place, that, if the 
influence is real. it is only 
slight, and so masked by 
other effects as to be difficult of detection. There 
can be no reasonable expectation that the ordinary 
variations in the state of the solar surface will prove 
to be dominant, or even very important, in terres- 
trial meteorology, or in human conditions that de- 
pend upon climate and the weather. 


THE INSECTS OF THE YEAR. 


“ Fatry bands 
Satling, ’intd the golden air, 
In skiffs of ytelding gossamer.” 
Hoaa. 

THE seasonal appearance of insects varies. 
Some species are found during several months, 
others at all times of the year; some vary in date 
of appearance with the earliness or lateness of the 
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season, while others appear quite punctually, re- 
gardless of the season. In the same locality the 
peach will blossom one year in February, another 
not till May; and there is similar variation in the 
first appearance of spring insects. The irregularity 
lessens, however, as the growing season advances. 
July is more uniform than April. From Boston to 
_ Enterprise, Fla., one may travel in a couple of days 
in January from ice-bound midwinter to summer 
temperature, and, with the progress southward, 
activity in both plant and insect life increases. In 
_accountry so vast that it represents sub-boreal and 
sub-tropical temperatures at one and the same time, 
it were eminently improper to speak of the ap- 
pearance of an insect without specifying the lati- 
tude. The midwinter difference between Maine 
and Florida, however, is not the difference between 
dead of winter, and height of summer ; because there 
is, even in the subtropical sections, a winter or 
hibernating period when insect-life is comparatively 
at a stand-still, or dormant. 

For calendar purposes the country may be di- 
vided into northern, middle, and southern; and, 
where not otherwise stated, the following index to 
the first appearance of some of our more conspicu- 
ous insects will have reference to some middle 
latitude. St. Louis is a very good point, being 
central between the Atlantic and the Rocky Moun- 
tains, our northern boundary and the Gulf; while 
Washington is another, lying well between our 
northernmost and southernmost borders.  Be- 
tween the Gulf and Lake Superior there is a dif- 
ference in earliness of spring forms of nearly two 
months, or of four to five days with each degree of 
latitude, as the history of the Rocky-Mountain 
locust (Caloptenus spretus) and of the army-worm 
(Leucania unipuncta) shows. This difference, as 
already indicated, diminishes for summer forms. 
Development quickens in adaptation to the shorter 
northern season; and a widely distributed species, 
that does not mature till August in Missouri, or 
even Texas, may appear but a few days later in 
Minnesota. 


Fanuary.— Hushed in a frosty cradle, as most_ 


lower life is at this season, the snow-fleas (genus 
Podura) — little, black, springing creatures not more 
than one-twentieth of an inch in length — may never- 
theless be seen during a mild spell, abounding on 
the snow, even in the more northern states. To 
the southward, whenever the temperature is above 
freezing-point, the farmer will start from his corn- 
_ shocks various hibernating bugs, as the chinch-bug 
(Blissus leucopterus) and the tarnished plant-bug 
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(Lygus lineolaris); while the housekeeper may be 
alarmed by the buzzing of the paper-wasps (genus 
Polistes), and particularly Polistes metricus and P. 
annularis. Still farther south many butterflies, es- 
pecially the yellows (genus Colias) and the whites 
genus Pieris), so common everywhere later in the 
season, may be observed. 

february.-—In average or normal years the in- 
sect-life of this month resembles that of the pre- 
ceding. On mild days swarms of small gnats 
(Chironomidae) dance in the air near still waters, 
while near larger streams small sombre-colored Neu- 
roptera (Perlidae) will often fly. The wingless 
female of the spring canker-worm moth (Paleacrita 
vernata) ascends the trunks of apple and elm trees, 
while the male, with ample wings, flits about her. 
In the extreme north the remarkable wingless and 
spider-like dipteron (Chionea valga) and the equally 
remarkable neuropteron (Boreus nivoriundus), also | 
wingless in the female sex, may be seen upon the 
snow; while in the south our heaviest-bodied but- 
terfly (Megathymus yuccae) and our most graceful 
species (Heliconia charitonia) are conspicuous, — 
the one darting swiftly among the yuccas, the other 
slowly sailing through the dense underbrush of the 
shady hammocks. 

March. — Insect activity now rapidly increases. 
With the thawing of the ice in ponds and ditches, 
the water-beetles (Dytiscidae) appear, while in the 
woods many species of ants (Formica) make their 
way from their subterranean abodes. Many pine- 


‘boring beetles (Buprestidae and Scolytidae) are 


seen, and a small dung-beetle (Aphodius inquinatus) 
flies in countless numbers. The velvety brown 
larva of Telephorus will follow the melting snow, 
the brown and black hedge-hog caterpillar (Arctia 
isabella) will scamper across a sun-warmed path, 
and the dipterous: Bibio larvae will be found in 
masses under decaying leaves in the garden. Of 
butterflies, the mourning-cloak (Vanessa antiopa), 
with its beautiful purple-brown and cream-margined 
wings, somewhat the worse for wear, is conspicu- 
ous; and, of moths, the cotton-worm moth (Aletia 
xylina), the army-worm moth (Leucania unipuncta), 
and Platyhypena scabra, are noteworthy in. the 
south. 

April.— The first flowers of spring, and espe- 
cially the catkins of willows and poplars, teem with 
insects of many orders, but especially the Hymenop- 
tera of the genera Andrena, Halictus, Melissodes, 
and Nomada, which have issued from their under- 
ground nests. The honey-bee (Apis mellifica), the 


carpenter-bee (Xylocopa virginica), and the bumble- 
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bee (Bombus) are conspicuous. Among Coleop- 
tera, the blister-beetles (Meloidae) and the tiger- 
beetles (Cicindelidae) are noticeable ; and the painted 
clytus (Cyllene pictus), with its black-and-yellow 
banded coat, will be common in houses where 
hickory-wood is used in the fires. Among Lepidop- 
tera, the ‘blues (Lycaenidae), the monarch or milk- 
weed butterfly (Danais archippus), the Graptas, and 
I-udamus bathyllus will be seen. Among Orthop- 
tera, the Acridium americanum and Oedipoda 
phoenicoptera will be noticeable among wintering 
forms on account of their large size. 

May. —In this month the hibernated legion is 
warmed to new life, and the number of species oc- 
curring is too great to warrant special indication. 
The large tiger swallow-tail (Papilio turnus) darts 
swiftly about, while a lot of humbler butterflies are 
seen. ‘Those gigantic beauties of the night, the 
Cecropia moth (Platysamia cecropia) and the Poly- 
phemus moth (Telea polyphemus), are seen hanging 
listless as they just issue from their cocoons, or 
pass bat-like at dusk overhead. Some of the 
hawk-moths (Sphingidae) already begin to hover 
at twilight, humming-bird fashion, over honeysuckle 
and other honey-yielding flowers. The carpenter 
moth (Xyleutes robiniae) will be found early in the 
morning, resting on the trunk of the black locust, 
from which the empty pupal exuvium sticks out as 
an index. A host of Hymenoptera make their ad- 
vent; and noticeably the gigantic saw-fly (Cimbex 
americana) will be found ovipositing in willow 
leaves, and the pigeon Tremex (Tremex columba) 
in old maple trunks. The buffalo-gnat (Simulium) 
swarms in the lower Mississippi country to the in- 
jury of all kinds of stock. The fruit-grower finds 
the plum curculio (Conotrachelus nenuphar) making 
its dreaded crescent-mark on his fruit, and the 
canker-worms blighting his apple-trees. The house- 
keeper observes with dread the various clothes- 
moths (Tinea) and the carpet-beetle (Anthrenus 
scrophulariae). But the latter part of the month is 
chiefly characterized, first, by the hosts of delicate 
May-flies (Ephemeridae) which issue from our rivers 
in the sub-imago state, and, attracted to the light, 
crowd on windows and around lamps; second, by 
the swarms of more robust May-beetles (Lachno- 
sterna fusca), which begin to defoliate oak-groves 
and poplar-trees. | 

Fune.— During this leafy month, when nature’s 
pulses beat most strongly, insect-life is at its acme. 
The army-worm marches through meadow and 
grain-field, and a host of destructive species gather 
force and spread dismay. The woods and meadows 
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abound in gaudy butterflies, and multiform cater- 
pillars feed voraciously. The commoner firefly 
(Photinus pyralis) rises slowly from the moist 
ground at eve, and intermits its soft, glowing light. 
But the month is chiefly characterized by the ap- 
pearance of that singular periodical, or seventeen- 
year Cicada (Cicada septendecim), with its ¢vedecimz, 
or thirteen-year race. The woods rattle with its 
hoarse beat about the first of the month, and broods 
appear in some locality or other nearly every year. 
The present year (1885) is a memorable one; for 
a very extensive seventeen-year brood, which ap- 
peared last in 1868, and has been fully recorded 
every. seventeen years since 1715, may be looked 
for on Long Island and in Monroe county, N.Y., in 
south-eastern Massachusetts, in parts of Vermont, 
Pennsylvania, Delaware, Maryland, Virginia, Dis- 
trict of Columbia, in north-western Ohio, in south- 
eastern Michigan, in Indiana, and in Kentucky. 
Fuly.— With the great heat of July there is less 
variety of insect-life than in June, and the month 
is chiefly notable for the tormentors. Horse-flies 
(Tabanidae) interfere with the ploughman’s work, 
mosquitoes swarm to such an extent in the north- 
west as to render travel for both man and beast 
positively dangerous, while the bot-flies (Oestridae) 
attack horses, cattle, and sheep. The nests of the 
tent-caterpillar (Clisiocampa americana) and of 
the fall web-worm (Hyphantria textor) disfigure 
orchard and forest, and the tumble-dungs (Canthon) 
assiduously roll their balls of dung. The harsh 
rattle of the dog-day harvest-fly (Cicada canicularis) 
is also first heard. 
. August.— In this month the fossorial Hymenop- 
tera most abound, and the numerous locusts (Acri- 
didae) begin to get their wings, and reach their 
greatest destructiveness. The katydids and the 
tree-crickets also become full-fledged, and join the 
other insect stridulators which fill the late summer 
and autumn nights with sound. The cotton-worm 
does its greatest mischief in the south, and the 
chinch-bug leaves the wheat-fields for the maize. 
Many true bugs (Hemiptera) get their wings, among 
which the wheel-bug (Reduvius novenarius) is con- 
spicuous. The dragon-flies (Libellulidae) are more 
numerous, and the mantis (Mantis carolina) and the 
walking-stick (Diapheromera femorata) acquire full 
growth, and are more noticeable than formerly. 
September. — Many of the insects of the preced- 


_ing month are still more noticeable in this, while 


few new ones appear. The blister-beetles and a 
vast number of smaller Hymenoptera abound on 
the flowers of the golden-rod; and most species are 
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busy providing for their issue, or preparing for 
winter quarters. 

October. — This is the month when spiders of all 
kinds are most noticeable, their gossamer threads 
glistening high up in the air, or their webs disfigur- 
ing shrubs and buildings. Immigrant plant-lice 
come on the wing to store away the winter egg on 
congenial trees ; and the other insects most notice- 
able are those which hibernate, and are getting 
ready to do so. The buck moth (Hemileuca maia) 
flies quietly, with its delicate crape-like wings, 
among the dropping leaves of the forest, and is 
the species most peculiar to the month. 

NVovember.—In this month most insects are 
hushed in death or torpor; but the fall canker-worm 
moths will rise from the ground after a severe frost, 
and many hibernating Hymenoptera and Coleoptera 
will take an airing when the weather is mild. The 
cluster-fly (Pollenia rudis) holds out against the 
cold much longer than the house-fly, which it so 
much resembles. 

December. — Nothing peculiar marks this month ; 
but most of the species mentioned for both No- 
vember and January may be seen in December, 
when the temperature and circumstances favor. 


WEATHER FORECASTS. 


“* Another storm brewing; I hear tt 
Sing 2’? the wind.” 
SHAKSPEARE, 

THE methods by which weather forecasts are 
made are based almost wholly upon facts of ob- 
servation rather than upon established deductions 
of science. This is unavoidable, because atmos- 
pheric movements are very complicated, and 
because the science of meteorology is not yet 
sufficiently advanced to satisfactorily explain them 
in the detail necessary for successful forecasting. 

The leading fact upon which predictions depend 
is that atmospheric conditions advance in a direc- 
tion generally easterly. The motion may vary in 
velocity, but in direction is usually between north- 
east and south-east, rarely towards any other 
point of the compass. During this advance, 
changes in condition may occur; and it is neces- 
sary to foresee the character of these changes, as 
well as the direction, and rate of motion. The in- 
dications of the barometer are the chief aid in 
understanding the weather conditions themselves, 
and the changes which may be expected. At any 
given moment there exist, in the territory occupied 


occurred in the past few hours. 
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by the United States, differences in the atmos- 
pheric pressure which may amount to two inches 
in the height of the barometer. Usually there are 
one or more areas of pressure above the average, 
and one or more below the average, the pressures 
at intermediate points lying between the highest 
and lowest values. Each of these areas of high 
and of low pressure is accompanied by its peculiar 
conditions, and is moving towards the Atlantic 
coast with varying velocity. Thus the low area, if 
its centre is more than two or three tenths of an 
inch below the average pressure, is accompanied 
by clouds, and rain or snow, and forms a storm. 
The area of high pressure is usually attended by 
clear skies; and the radiation of solar heat to the 
earth during the day, or from the earth at night, is 
unchecked by clouds: consequently in summer, 
when the days are long, the temperatures which 
accompany an area of high pressure are above the 
average; while in winter, when the nights are long, 
low temperatures are found with high pressures. 
Many similar facts have been learned from the 
study of meteorological observations, upon which 
dependence is placed in weather-predicting. 

Under the auspices of the U.S. signal-service, 
observations are made three times each day at a 
hundred and twenty-nine stations suitably located. 
Each of these observations is made at the same 
moment (seven A.M., three P.M., and eleven P.M., 
Washington time), and: includes determinations of 
the atmospheric pressure, the temperature and 
humidity of the air, the direction and velocity of 
the wind, the kinds and motion of clouds, and 
other meteorological data. The results are at once 
telegraphed to the central office, and maps formed 
which show graphically the conditions at the mo- 
ment of observation, and the changes which have 
From these maps 
a detailed prediction is made for the twenty-four 
hours following, based upon the conditions which 
exist at the time, the changes which have occurred, 
and the changes which, former experience shows, 
usually follow similar conditions. 

The weather prediction thus assumes that com- 
ing changes will agree with the changes noted in 
former times under like circumstances. This is 
true on the average; but, whenever exceptions 
occur, the prediction fails. Increased skill in pre- 
dicting depends upon increased skill in anticipat- 
ing these exceptional cases. At the present time 
the government predictions are verified in eight 
cases out of ten. Reliable forecasts cannot be 
made for a period longer than twenty-four hours, 
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though it is hoped that an increase in the time 
may be successfully made at some future day. 
There is needed a better understanding of the 
laws which underlie atmospheric changes, so that 
empirical generalizations may give way to scientific 
deductions. 


EARTHQUAKES [N THE UNITED 
STATES AND CANADA. 


“ Some say, the earth 
Was feverous, and did shake.” 
SHAKSPEARE. 

THE part of the earth’s surface occupied by the 
United States is not generally regarded as much 
affected by earthquakes. As compared with some 
other localities, this is true; yet records show that 
moderate earthquakes are not so infrequent here 
as is usually supposed. | 

In the twelve years from 1872 to 1883 inclusive, 
three hundred and sixty-four earthquakes have 
been recorded as occurring in Canada and the 
United States, not including Alaska. Their geo- 
graphical distribution may be expressed in this 
way. Suppose the country divided into three dis- 
tricts,—one extending from the Pacific Ocean 
eastward, to include Idaho, Utah, and Arizona, 
which may be called the Pacific slope; the second 
extending from Montana, Wyoming, Colorado, and 
New Mexico eastward, to include Ohio, Kentucky, 
Tennessee, and Alabama, which may be called 
the Mississippi valley; and the third, or Atlantic 
slope, extending eastward again to the Atlantic 
Ocean, and including the Appalachian region from 
the St. Lawrence to Florida and Georgia. Then 
the distribution of these three hundred and sixty- 
four earthquakes has been 
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These numbers indicate that about once in twelve 
days an earthquake occurs somewhere in the United 
States or Canada, and about once a month one oc- 
curs somewhere on the Atlantic slope. 

It is quite likely, also, that for every earthquake 
which is of sufficient intensity to get itself noted in 
the midst of our busy American life, several lighter 
tremors may have occurred, which, although not 
violent enough to attract the attention of any one, 
would yet have left their record on a properly con- 
structed seismoscope. ee 
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‘of each local division. 
shows the measure of that arithmetical abstraction 
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So, if any of our readers feel disposed to set up 
a seismoscope, they need not be deterred by the 
paucity of shocks in our country. A seismoscope 
anywhere along our eastern seaboard, or, still bet- 
ter, on the western coast, might fairly be expected 
to record ten or a dozen shocks in the course of 
the year, and might detect a much larger number. 
Such observations would be of high scientific 
value. : 


TEMPERATURE AND ITS CHANGES 
IN THE UNITED STATES. 


“ For hot, cold, motst,and dry, four champions fierce 
Strive here for mastery.” 
MILTON. 


In the United States the changes of tempera- 
ture with the seasons are of several types. These 
are illustrated in the accompanying diagrams, con- 
structed chiefly from our signal-service reports ; 
the thermometric scale being indicated by marks 
for every twenty degrees Fahrenheit on the left, 
and for every ten degrees Centigrade on the right, 
The middle horizontal line 


commonly known as the mean annual temperature ; 
and the adjoining lines above and below indicate 
how much variation there may be in the means of 
different years. In this respect, St. Vincent, Minn., 
has a much more irregular climate than Key West. 
The dots connected by a fine, dotted, curved line, 
represent the mean monthly temperature, begin- 
ning with October on the left side, descending to the 
January minimum, crossing the mean annual line 
about April, on the way to the July maximum, and 
descending again to October on the right margin. 
In illustration of the least annual variation, a curve 
is introduced for the equatorial station of Singapore, 
at the extremity of the Malay Peninsula, where the 
mean annual change is only seven degrees (F.); 
and, in contrast with this torrid uniformity, we find 
Yakutsk, Siberia, in the so-called temperate zone, 
giving the greatest known annual variation, on 
account of being far north, and far within a great 
continental region. St. Vincent, the coldest of the 
signal-service stations, is probably our nearest ap- 
proach to this extreme variability. 

The irregularity of the monthly means in differ- 
ent years is shown by short transverse lines above 
and below the dots: these are farther apart in 
winter than in summer, on account of the frequency 
of winter storms which produce great and sudden 
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changes of temperature.t A rough measure of the 
average daily range for summer and winter is seen 
in the vertical lines drawn through the July and 
January dots: these are commonly longer in sum- 
mer than in winter. The hottest and coldest rec- 
ords for every month are marked by A and V., 
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.Denver is thus seen to be warmer but more vari- 
able than Pike’s Peak. In San Francisco the sum- 
mer heat extremes rise higher above the mean 


1 The variation of monthly means for Boston is large, in compari- 
son with that of the other diagrams, partly because it is taken from a 
thirty-five year record instead of from the eleven or fewer years of 
the signal-service reports. 
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curve than the winter colds fall below it, while the 
reverse is the case with New Orleans. The ex- 
treme variation between winter minimum and sum- 
mer maximum, even of different years, is only 23° 
F. at Singapore: our least variable station is Key 
West, with a maximum change of 53° F. Yuma, 
Arizona, although 
well known as often 
excessively hot, con- 
fines its variations 
within 93°; Denver 
has a recorded 
change of 134° from 
105° to —29°; while 
Fort Benton, Mon- 
tana, leads the list 
‘with a change of 
167°, between 108° 
and — 59°, but even 
this is exceeded at 
Yakutsk. The con- 
trast between east- 
ern and western 
coasts is seen in the 
variability of Boston 
as compared with St. 
Michel, on the coast 
of France in about 
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} the same latitude, 
f the latter being 
warmer and _ less 


variable because it 
lies to the leeward 
of a temperate ocean, 
while Boston is to 
leeward of an un- 
tempered land; and 
again in comparing 
Boston (in latitude 
42° 21’) with Sitka 
(in latitude 57° 3’), 
and recognizing the 
small difference: in 
their mean tempera- 
tures, and the de- 
. cided decrease in 
variability, annual and diurnal, in going from the 
east coast to the west. The effect of going inland 
is to increase changes of temperature ; for, while the 
sea is conservative of its warmth or cold, the land 
allows great and rapid variations. If the climatic 
zones had been first named in this country, ours. 
would never have been called the ‘ temperate.’ 
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THE COMING OF THE ROBIN AND 
OTHER EARLY BIRDS. 


“* Hast thou named all the birds without a gun? 
Loved the wild-rose, and left it on tts stalk ?” 
EMERSON. 


THE migration of birds is a subject which is 
attracting much attention in many parts of the 
world. From earliest historic times, naturalists 
and philosophers have written, speculated, and 
theorized upon the periodic appearance and dis- 
appearance of the species with which they were 
familiar; and the coming and going of many were 
considered of ominous portent. 

In more recent times, ornithologists have 
watched the movements of birds with increasing 
interest, and have accurately recorded the facts 
observed. But it is only within the last few years 
that any thing like a systematic co-operative at- 
tempt to study bird-migration has been made. 
The work was begun in Germany, and was soon 
afterwards undertaken in Great Britain. In the 
United States, co-operative work was commenced 
in the Mississippi. valley in the spring of 1882, 
under the superintendence of Prof. W. W. Cooke. 
The investigation of this subject was deemed of 
such importance that the American ornithologists’ 
union, at its first congress, determined to extend it 
over the whole of North America, and for this pur- 
pose appointed a special committee. This com- 
mittee prepared a circular (of which six thousand 
copies were distributed), setting forth the objects 
in view, and the methods by which they were to be 
attained. Through the co-operation of the depart- 
ment of marine of Canada, and of the lighthouse 
boards of the United States and Newfoundland, 
blank schedules were also supplied to the keepers 
of lighthouses, lightships, and beacons, through- 
out the whole of North America. The committee 
has already received returns from nearly a thousand 
stations, which are scattered over the whole coun- 
try, extending, in the east, from Sombrero Key, Fla., 
to Newfoundland, and, in the west, from Arizona 
and southern California to British Columbia. 

Most birds migrate chiefly by night. In clear 
weather they fly high, often from one to two miles 
above the country over which they are passing; 
while during dark nights, particularly in foggy 
weather, they often lose the way, become confused, 
and fly directly toward any light that may chance 
to lie within the field of vision. Thus, every year 
many thousands dash themselves to death against 
lighthouses and lightships. Birds whose summer 
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and winter homes are widely separated often 
shorten their long journeys by crossing great lakes, 
broad bays, extensive seas, and sometimes even 
considerable stretches of open ocean; and obser- 
vations in various parts of the world, carried on 
Over many years, have demonstrated that the 
places of crossing are not accidental, but that 
certain definite courses are followed season after 
season with surprising regularity and precision. 
These ‘avenues’ or ‘lines’ of migration, though 
most strongly marked in aquatic, marsh, and river- 
dwelling species, are not limited to the neighbor- 
hood of large bodies of water, but may be traced 
throughout the entire range of migration. It is 
also well known that in nearly all birds the same 
individuals return to identical localities year after 
year. 

The following statement of the times of arrival 
of the robin (Merula migratoria) at various’ places 
will serve to show in a general way the progress 
of its advance over the greater part of North 
America during the spring of 1884.1 

Our common robin winters in vast numbers as 
far north as North Carolina, and more sparingly 
in southern New England, New York, and even 
in southern Ontario north of Lake Erie. On its 
northward journey, Dr. Wheaton’s observers in 
the middle-eastern district found it at Columbus, 
O., Feb. 13; Cleveland, O., Feb. 24; Petersburg, 
Mich., Feb. 19; Battle Creek and Locke, Mich., 
March 10; Sault St. Marie, April 1. In the Atlan- 
tic district, Dr. Fisher’s returns show it at Long- 
Island City, N.Y., Feb. 10; Sing Sing, N.Y., Feb. 
14; Lockport, N.Y., Feb. 16; Watertown, N.Y., 
March 13; Lake George, N.Y., March 20; Ham- 
mondville (near Lake Champlain), N.Y., March 24; 
Boonville, N.Y., March 21; Locust Grove, N.Y., 
March 25. In Ontario, Mr. MclIlwraith reports it 
at Hamilton, March 17; and at Ottawa, March 14. 
In New England a few wintered in the southern 
portions, and their march northward was irregular 
and often interrupted. Mr. Sage’s observers re- 
corded them from East Hartford, Conn., Feb. 2; 
Greenfield, Mass., Feb. 3; Thetford, Vt., Feb. 22; 
Hanover, N.H., March 21; Waterborough, Me., 
March 23; Calais, Me., March 30: Moosehead 
Lake, Me., April 9. In Quebec and the maritime 
provinces, Mr. Chamberlain’s report shows them 
at Montreal, March 30; Quebec, April 14; Grand 
Menan Island, March 10; Halifax, March 18; 


1 These data, by permission of the council of the American orni- 
thologists’ union, have been selected from a part of the returns on the 
species named. 
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St. John, N.B., March 20; Prince Edward Island, 
April 1§; Godbout, on the north shore of the 
mouth of the St. Lawrence, May 21; Point Rich, 
Newfoundland, May 1; and Greenly Island, off 


Labrador, May 20. In the Mississippi valley, 
Prof. W. W. Cooke has ascertained that robins 
usually winter north to about latitude 39°, but that 
the unusual cold of January, 1884, drove the bulk 
of them south of the parallel of 37°. Returning, 
the regular advance began March 9, and ina single 
week they spread over Illinois and eastern Ne- 
braska to latitude 41° 51’; March 16 there was a 
slight advance in lowa; on the 19th and 2oth they 
pushed forward in Iowa, Illinois, and Wisconsin 
(but not in Nebraska), to latitude 43°; March 21 
there was a sudden spreading over Wisconsin to 
latitude 45°. In the Red-river country, latitude 
47° was attained April 3; and one week later the 
first robin of the season sang at Oak Point, Mani- 
toba, latitude 50° 30’. From Mr. Belding’s notes, 
it appears that the western race of the robin 
(Merula migratoria propinqua) wintérs more or less 
abundantly throughout the greater part of Cali- 
- fornia, moving northward in February, March, and 
April. Its nest and eggs were found at Seattle, 
Washington Territory, May 1. In Alaska our 
robin has been seen in the Chilkat region as early 
as the end of April, and at Nulato about the middle 
of May. 

The following statement shows approximately 
the average dates of arrival, in the latitude of New- 
York City and southern Connecticut, of a number 
of common and well-known birds. The yearly 
variation is considerable, and is greatest in the 
early-comers, amounting in some cases to upwards 
of two weeks. The robin (Merula migratoria) 
may be expected about the middle of Fekruary ; 
wood-thrush (Turdus mustelinus), first week in 
May; brown thrasher (Harporhynchus rufus), May 
1; catbird (Mimus Carolinensis), May 1; blue- 
bird (Sialia sialis), early in February; house-wren 
(Troglody tesaedon), May 1; yellow-rumped war- 
bler (Dendroeca coronata), middle of April; barn- 
swallow (Hirundo erythrogastra horreorum), April 
25; scarlet tanager(Pyranga rubra), May Io; red- 
eyed vireo (Vireo olivaceus), May 6; rose-breasted 
grosbeak (Zamelodia ludoviciana), May 123 indigo- 
bird (Passerina cyanea), May 12; chewink (Pipilo 
erythrophthalmus), May 1; bobolink (Dolichonyx 
oryzivorus), May 10; red-winged blackbird (Age- 
laeus phoeniceus), March 1; Baltimore oriole 
(Icterus galbula) May 8; king-bird (Tyrannus 
Carolinensis) May 8; pewee (Sayornis fuscus), 
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early March; whippoorwill (Caprimulgus vocife- 
rus), May 1; night-hawk (Chordeiles pepetue), May 
ro; chimney-swift (Chaetura pelasgica), latter part 
of April; humming-bird (Trochilus colubris), May 
5; kingfisher (Ceryle alcyon), flicker (Colaptes 
auratus), and fish-hawk (Pandion haliaetus Caro- 
linensis), late in March. 


TORNADOES, AND HOW TO ESCAPE 
THEM. 


** Blow, winds, and crack your cheeks! Rage! blow! 
You cataracts and hurricanoes, spout 
Till you have drench d our steeples, drown’d the cocks! 


Nay, get thee in. I'M pray, and then I'll sleep,” 


SHAKSPEARE,. 

TORNADOES are among the most characteristic 
features of the central states of the Union. Their 
Opportunity comes when a broad cyclonic disturb- 
ance of our regular westerly winds brings cold 
air of the north-western plains down to meet warm 
southerly winds from the Gulf of Mexico. A mod- 
erate number of miles east of the average contact- 
lines of these two currents, the tornadoes are 
formed, when they appear at all. A number of 
them frequently occur at about the same time, for 
the contrasts of temperature and moisture that 
permit the development of one are generally wide- 
spread enough to produce several more. Fig. I 
illustrates the tracks of the tornadoes of Feb. 19, 
1883, when the southern states were swept over by 
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a large number of these storms,—in Kentucky 
and Alabama about noon, in eastern Alabama and 
Georgia during the afternoon, and in the Carolinas 
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after sunset, — the progress of their region of oc- 
currence across the country corresponding to the 
passage of the broad cyclonic storm that gave them 
birth. The signal-service report states that about 
a thousand persons were killed, more than twice as 
many wounded, and three or four million dollars’ 
_worth of property destroyed, by these storms on 
this single day. This was the first and severest 
visitation of the year. 

The distinguishing mark of the tornado is its 
dark, pendent funnel-cloud at the centre of the most 
violent winds. The rules published by the signal- 
service for escaping from such a storm, when it is 
seen approaching, are based on the regularity with 
which tornadoes move to the north-east, or at least 
to some point between east and north, along a tol- 
erably straight course, at a rate of about thirty 
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miles an hour. If seen to the north-west or south- 
east, the tornado will, in all probability, pass to 
one side of the observer. If seen in the south- 
west, a few moments’ watching will serve to dis- 
cover whether the funnel-cloud is advancing so as 
to pass north-west or south-east of the observer ; 
then, without waiting too long, let him run to the 
open side. If the funnel-cloud seems to come 
directly toward the observer, he should run to the 
north-west, because the winds on that side are a 
little less violent than on the other, and the chance 
of escape there is correspondingly better. In re- 
gions where tornadoes occur frequently, every 
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house should be provided with an underground 
chamber or dug-out, easily reached, and guarded 
by a strong grated door. This is the only retreat 
on the storm-path in which safety can be found. 
The effect of a tornado on the buildings of a 
western town is seen in fig. 2, copied from a pho- 
tocranh taken by D. H. Cross at Grinnell, Io., 
shortly after its destruction on June 17, 1882. 


BLOOMING-TIMES FOR FLOWERS. 


“And ’tts my faith that every flower 
Enjoys the atr tt breathes.” 
WorDSWORTH. 

THE pressure brought to bear on every branch 
of industry in this rapidly moving nineteenth cen- 
tury has not failed to produce its effect on students 
of natural history; and comparatively few 
of the present active workers find time to 
leisurely ramble, observe, and philosophize, 
as, for example, Gilbert White did a century 
ago. Yet there is scarcely a lover of nature, 
however closely confined to his study or 
laboratory, who does not listen for the first 
twitter of the bluebird, or delight in the 
first bunch of violets brought by the spring, 
and find himself cheered by the chirp of the 
last robins, and the flowers of the witch- 
hazel, on the threshold of winter. For such 
and all lovers of nature, this effort to indi- 
cate the usual time at which a few typical 
plants of the different seasons may fairly be 
said to be coming into full bloom is made 
as a reminder of seasons that are gone, and 
a prompter for those to come. 

Like the birds, flowers vary much in their 
habits. Some stay with us through the en- 
tire open season, and push their heads up 
at the very edge of the snow or in the heat 
of midsummer; some come at their ap- 
pointed time, last but a few days or weeks, and 
disappear completely, be the season what it may; 
and others, usually regular in their blooming, feel 
the stimulus of a long, warm autumn, like the last, 
and anticipate the following spring by unfolding 
more or less profusely. 

Every region has its own climatic peculiarities 
and its proper spring and autumn; and, though the 
limits of these may vary somewhat from year to 
year, there is usually some close observer of na- 
ture to be found, who prides himself on knowing 
a sheltered place where he is certain to find the 
trailing-arbutus or pasque-flower at about the same 


5/4 


date every year. But one spray of arbutus does 
not make a spring, and the lovely May-flower may 
not reach its prime of beauty and fragrance for 
some time after the most sheltered plants open 
their buds. Even in the same neighborhood, dif- 
ferences in exposure and elevation defy an exact 
tabulation of the periods of leafing, flowering, and 
fruiting ; and the moderating influence of a body of 
water may retard the blooming of early species in 
its immediate vicinity. for days or even weeks. 

In a country covering nearly twenty-five degrees 
of latitude and fifty-five of longitude, with lofty 
mountains and tablelands and low valleys, diver- 
sified by great lakes and rivers, and embracing 
every variety of climate from the subtrozical to the 
subarctic, with excesses of humidity in one region 
and of drought in another, it is impossible to 
arrange the phenomena of the seasons so as to in- 
clude the whole. 

On comparing the data obtainable, however, a few 
general features are found common to a great part 
of the country. Whatever their exact date of leaf- 
ing or flowering may be, there are certain genera — 
like the maples, poplars, and elms among trees, and 
the violets and wakerobins among herbs — that 
precede most of their fellows; and, except in very 
anomalous seasons, their species succeed each 
other with the same regularity. Where the same 
plant extends from the Gulf to New England, it 
naturally blooms earlier in the warmer region; but 
it is noticeable that the difference, greatest in the 
flowers of early spring, becomes less marked as 
the season advances, under the accelerating heat 
of the northern summer, so that there is often little 
difference in the flowering of summer and autum- 
nal plants. 
species occurring over a considerable range of alti- 
tude, and is now and then illustrated nicely by a spe- 
cies with a wide distribution on both high and low 
ground. 

FLORAL CALENDAR.! 

Blooming all the year in favorable seasoits. — 
Chickweed, dandelion (N.), Cherokee rose 
(Al.), Eschscholtzia, Anagallis (Cal.). 

Jan. 1-10. — Ranunculus californicus (Cal.). 

Jan. 10-20. — Ribes sanguineum (Cal.). 

Jan. 20-30. — Red cedar (Al.). 

Feb. 1-10. — Scoliopus (Cal.), red maple (Al.), Salix 
scouleriana (O.). 


1 Based on the notes of Dr. Mohr for Mobile, Ala. (Al.);° Pro- 
fessor Porter for middle Colorado (3-6,000 feet, Col.: 8-10,000 feet, 
Col.); Mr. Rattan for San Francisco, Cal. (Cal.); Mr. Hay for St. 
John, N.B. (C.); Mr. Howell for Oregon (O.); and the writer for 
Wisconsin and New York (N.). - 


.In general the same rule applies to, 
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Feb. to-20. — Trillium ovatum (Cal.), wild plum, 
_trailing-arbutus (AL). 

Feb. 20-28. — Choke-berry, blue violet (Al.), Den- 
taria (O.). 

March 1-10. — Cottonwood, sassafras. (Al.), Ne- 
mophila Menziesii, Viola pedunculata (Cal.), 
Trillium ovatum (O.). 

March to~2z0. — Oaks, Pinus taeda (Al.), Phacelia 
tanacetifolia, Nemophila aurita (Cal.). 

March 20-30. — Locust, flowering dogwood (AlI.), 
Gilia multicaulis (Cal.), Ribes sanguineum (O.). 

April 1-10. — Violets, Gilia achilleaefolia (Cal.), 
magnolia, wild cherry, Oxalis violacen (Al, 
skunk-cabbage (N.). 

April to-20.-— Gilia androsacea (Cal.), hickories 
(Al.), red maple, cottonwood, red cedar, pasque- 
flower (N.), Delphinium bicolor (Col.), Nardos- 
mia palmata (C.), Erythronium (O.). 

April 20-30. — Ceanothus thyrsiflorus (Cal.), poison 
sumach, blue flag (Al.), trailing-arbutus, sugar- 
maple (N.), Thlaspi alpestre (Co/.), spring beau- 
ty (C.). 

May 1-10o.— Calochortus alba (Cal.), smooth su- 
mach (Al.), ash, spring beauty, Erythronium, 
Trillium, golden currant (N.), spring beauty, 
pasque-flower (Col.), Clematis Douglasii 
(CoZ.). 

May 1to-20. — Calochortus Weedii (Cal.), sun-dews, 
New-Jersey tea (Al.), blue violet, wild plum, 
wild cherries (N.), Viola Nuttallii (Col.), Mer- 
tensia alpina (Co/.), trailing-arbutus (C.). 

May 20~30.— Calochortus pulchella (Cal.), sweet 
bay, dwarf palmetto (Al.), barberry, oaks, apple 
(N.), spring beauty (CoZ.), Trillium (C.). 

June 1-10. — Lilium pardalinum (Cal.), St. Johns 
worts (Al.), blue flag, choke-berry (N.), Sophora 
sericea (Col.), golden currant (CoZ,), Seaee 
(C). | 

June to-20.— Mentzelia laevicaulis (Cal. , Vir- 
ginia-creeper (Al.), raspberry, locust (N.), 
Lepachys columnaris (Col.), Anemone multi- 
fida (CoZ.). 

June 20-30. — Rosa carolina (Al.), laurel, sun-dews, 
Aquilegia coerulea (N.), Delphinium azureum, 
Gilia aggregata (Col.), Zygadenus glaucus (CoZ.), 
Cypripedium acaule (C.). 

July 1-10. — Sabbatia, Aster paludosus (AL), Vir- 
ginia-creeper, Rosa carolina (N.), Cleome in- 
tegrifolia (Col.), pasque-flower (CoZ.). 

July 10-20. — Gentiana oregana (Cal.), Habenaria 
ciliaris (Al.), New-Jersey tea, smooth sumach 
(N.), Pentstemon glabra (Col.), Gilia aggregata, 
Viola canina (Co/.), Habenaria psycodes (C.). 
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July 20-30. — Rhexia, Zygadenus (Al.), poison su- 
mach (N.), Grindelia squarrosa (Col.), Aquile- 
gia coerulea (Co/.), Lilium canadense (C.). 

Aug. 1-10. — Zauschneria (Cal.), Petalostemon co- 
rymbosum (Al.), Sabbatia, Habenaria ciliaris 
(N.), Helianthus petiolaris (Col.), Erythronium 
grandiflorum (Coé.), Rubus villosus (C). 

Aug. 1o-20. — Chrysolepis mariana (AlL.), sun-flow- 
ers (N.), Malvastrum coccineum (Col.), Aster 
canescens (Co/.), lovage (C.). 

Aug, 20-30. — Lilium catesbaei, Liatris elegans 
(Al.), Solidago altissima (N.), Solidago missou- 
riensis (Col.), Gentiana Parryi (CoZ.), Impatiens 
(C.), Aster Douglasii (O.). 

Sept. 1-10. — Nabalus Frazeri (Al.), beech-drops, 
Liatris, Indian pipe (N.), Aster spectabilis (C.), 
golden-rods (O.). | 

Sept. 10-20. — Golden-rods (AL.), golden-rods, sow- 
thistle, Nabalus Frazeri (N.) (C.). 

Sept. 20-30. — Gerardia purpurea (Al.), gentians, 

, Acalypha (N.). 

Oct. I-10. — Aster tradescanti (Al.), asters (N.). 

Oct. 1lo-20. — Gentiana ochroleuca (Al.). 

Oct. 20-30. — Gentiana elliotii (AL). 

Nov. — Spiranthes brevifolia (AL), 
(N.). 
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IMPORTANT AGRICULTURAL STATIS- 
TICS, 


Live-stock in the United States in 1880, excluding 
ranch-stock, horses, mules, cows, and swine in 
cities, and those belonging to persons not owning 
or occupying farms. 


Horses 
Cows (milch) 
Other cattle 


35,191,056 


10,357,981 | Sheep 
47 087,951 


124431593 | Swine 
22,488,590 | 

The leading states in the raising of live-stock are 
as follows. 


Hlinots, horses . 1,023,082 
New York, milch-cows 1,437,855 
Texas, other cattle 3,387,967 
Ohio, sheep 4,902,486 
Iowa, swine 6,034,316 


Average yield per acre of cereals in the United 


States, 1880. 


Bush, Bush. 
Indian corn . 2 28+ | Barley ; ; : . 224 
Wheat . . . w3—| Rye. . . «© «. TOF 
Oats. .  .  . |. 23+ Buckwheat ; ee ee 


Cereals raised in the United States in 1880. 


Bush. Bush. 
Indian corn 1,754,801 535 | Barley. 44,113,495 . 
Wheat . 559,479,505 | Rye . 19,831,595 
Oats . . 407,858,999 , Buckwheat 11,817,327 
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The leading states in the production of cereals. 
Bush. 


Bush. 

Illinois, Indian corn. 325,793,481 | lowa, oats 50,610,591 
Iowa, Indian corn. 275,024,247 | New York, oats - 3755755500 
Missouri, Ind’n corn, 202,485,721 | Pennsylvania, oats . 33,841,439 
Indiana, Indian corn, 115,482,300 | Wisconsin, oats 32,905,320 
Ohio, Indian corn. 111,877,124 | California, barley 12,579,501 
Kansas, Indian corn, 105,729,325 | Wisconsin, barley 5,043,118 
Illinois, wheat . 51,110,503 | Pennsylvania, rye 3,083,621 
Indiana, wheat 47,284,855 | Illinois, rye 3,121,785 
Ohio, wheat 46,014,869 | New York, rye 2,634,690 
Michigan. wheat 3395320545 ) YwASCONSIN, rye . 2,298,513 
Minnesota, wheat 34,601,030 | New York, — buck- 

Iowa, wheat 31,154,205 | wheat » 4,401,200 
California, wheat 29,017,707 | Pennsylvania, buck- 

Illinois, oats 63,189,200 | wheat 35573,320 


Average yield of corn and wheat per acre (in 


bushels). Corn. Wheat. 
Alabama . : ‘ é P , ; ; ‘ . 12+ 6- 
California . : : : P : : ; : 274 154 
Massachusetts . ‘ ; ; : , ; ‘ - 35+ rot 
New York . ‘ : ‘ ; ‘ : ‘ ; < 39+ “TR 
Tilinois : ; : : , , : ‘ ' . 36+ 16— 
Pennsylvania. ; ; , ‘ : ‘ : - 33—- 134+ 
Florida ‘ ’ : ; , : ‘ : ; ~ Oe i+ 
Georgia. : ; : ; : : ; : =, Oe Wee 
Minnesota . : ; : : : ; é ; aah: 11 


Linplements and workmen. 


Agricultural implements, number and value 


(1880). 
Number of establishments i ‘ : 1,943 
Number of hands employed 39,580 
Capital invested . $62,109,668 
Wages of workmen . 15,359,010 
Value of material : . 31,531,170 
Value of implements manufactured . 68,640,486 
Number of reapers and mowers manufactured . 162,337 
Number of grain-cradles manufactured 167,492 
Number of scythes manufactured 1,244,264 
Number of hhorse-rakes manufactured 95,025 


Parins. 
Number of farms in the United States in 1880, 
4,008,907. : 
States then having 200,000 and upwards. 


Tllinois 255,741 | Missouri 215,575 
Ohio . ; . - 247,189 | Pennsylvania 213,541 
New York . 241,058 


Cotton raised in r&8o. 
Total in the United States, 5,735,257 bales of 475 
pounds each. 
States producing 500,000 bales and upwards. 


Bales. Bales. 
Mississippi . 955,908 | Arkansas 608,256 
Georgia 814,441 | South Carolina 522,548 
Texas . 803,642 | Louisiana 508,569 
Alabama 699,654 |- 


The extremes of production are Missouri, 8&9 of 
a bale; Florida, ;2%; per acre. 
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A FEW PERTINENT HINTS TO 
FARMERS. 


Fences and farm-buildings. 


SEASON fence-posts one year before using. Cut 
oak and cedar in February, chestnut and most other 
woods in August. To insure durability, soak the 
lower ends of posts in brine before setting. In 
the east the cost of fencing is equal to the value of 
the live-stock. To tear down a fence without split- 
ting the boards, strike the side of the post near the 
top a sharp blow, in line with the fence, with a heavy 
sledge-hammer. To. drive nails into very hard 
wood, dip their points in oil. Use steel nails for 
fencing. Paint in cool, cloudy weather. Use little 
lead and much oil for first coat. It does not pay 
to paint barns which are boarded vertically. Lime 
will remove moss from roofs. 


Care of cattle. 


Try standing and lying on a hard plank floor 
twenty-three consecutive hours, and you will use 
the stanchions for kindlings, and build a covered 
barnyard. Feed cattle but twice daily, always 
before milking: give water as often, at a tempera- 
ture of 55°; it is safer to scrimp food than water. 
Meal, if fed alone, especially to young calves, should 
be spread thinly on the bottom of troughs, so that 
it will be eaten slowly, and be insalivated. Allow 
one cubic foot of air-space for each pound of live 
weight. Temperature of cow-stables should range 
from 45° to 55°. 


flints on breeding. 


Keep a mature thoroughbred bull at the head of | 


the herd. Use selected common cows. Raise all 
female calves, and as many males as circumstances 
will admit, except badly marked or weak ones and 
those from two-year-old heifers. Uniformity in 
color, shape, and general characteristics, adds much 
to beauty and value. Heifers tried two years, if not 
satisfactory, should be fattened and sent to the sham- 
bles. Weigh the milk of each cow at least one day 
ineach week. Stop guessing, and getfacts. Selec- 
tion, food, and care are the three great elements of 
success and improvement. Boys and cattle should 
be raised on the farm, not in the city. 


Suggestions about dairying. 

Procure a number of glass tubes, sixteen inches 
long, one inch in diameter, and closed at one end. 
With two strips of leather and tacks, fasten them 
upon a board two feet long and sixteen inches wide. 
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Place under them a paper ten inches wide, ruled with 
linesatenth of aninchapart. Fill each tube to the 
depth of ten inches with one cow’s milk. The lines 
will designate the per cent of cream. Provide a 
metal dasher for each tube, and attach the handles of 
them toacommon horizontal handle. Churn all the 
milk in the tubes at one operation, and note the per 
cent of butter in each tube. By this method it was 
proved, that, while one cow produced a hundred and 
eighty dollars’ worth of milk in a year, another pro- 
cuced only forty dollars’ worth. Nitrogenous foods, 
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A CREAM-TESTER, 


such as cottonseed-meal and clover-hay, tend to pro- 
duce large quantities of milk, the butter from which 
is inclined to be oily. Heat-producing foods, such as 
corn-meal, do not tend to largely increase the flow 

of milk, but to improve the quality and quantity of | 
the butter. Animals part with the fat of the body 
more easily than they extract fat from their food: 
hence it is economy to moderately fatten the cow 
whendry. Sweet skimmed milk is worth, to feed in 
connection with other food to a good breed of pigs, 
one cent per quart. Two quarts of milk drawn 
from the cow by the calf is worth three quarts fed 
to it from a pail. Calves are more cheaply raised 
in winter than in summer. 


A few facts about manures. 


The value of the manure of a thousand-pound 
cow, liberally fed, ranges from five to ten cents 
per day, exclusive of bedding. Milch-cows take 
from their food about twenty per cent of its ma- 
nurial value; fattening stock, about five per cent; 
young animals and dry cows, ten per cent. 
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Standard Railway Time 


ProposeD By W. F. ALLEN, 


Secretary Railway Conventions and Editor Travelers® 
c Official Guide.) 


ENDORSED BY GENERAL AND SOUTHERN TIME CONVZNTIONS, 
APRIL 11 AND 18, 1883, 


ADOPTED By THE CONVENTIONS OF 
OCTOBER 11 ANO 17, 1883. 
AND ORDERED TO TAKE EFFECT ON 
NOVEMBER 18, 1883. 


INTERCOLONIAL STANDARD TIME 60TH.MERIDIAN om: 
\ EASTERN ” 75TH. ” -—_ 
CENTRAL ” 90TH. ” sa 
MOUNTAIN ” 105TH. ” om 
Mindooc PACIFIC ved 120TH. 7? MM copyrIGHTED 1883 BY W. F. ALLEN, 


ENS"D BY AMERICAN BANK NOTE CO.NEW YORK 


ere ete ot > Rae aeee rn. 


DECEMBER 26, 1884.] 


CHRONOLOGICAL CYCLES, 1885. 


Dominica] letter . . . 2. 1. 1. 2 1 we D 
Epact . . Sle GS S. & 14 
Lunar cycle o or Golden number... . 5 
Solar cycle © 6 6 6 6 ee ee ee 18 
Roman indiction . . . . . . . . « . 13 
Julian period. . . . . «©. ws 6598 


FIXED AND MOVABLE FESTIVALS OF 
THE CHURCH, 1885. 


Epiphany . ew Jan. 6. 
Septuagesima Sunday ; » « « Feb. 1. 
Quinquagesima (Shrove Sunday) . . Feb. 15. 
Ash Wednesday : . Feb. 18. 
First Sunday in Lent. . Feb. 22. 
St. Patrick March 17. 
Palm Sunday March 29. 
Good Friday. April 3. 
Easter Sunday . . April 5. 
Low Sunday . . April 12. 
Rogation Sunday . . May Io. 
Ascension Day (Holy. Thursday). . May 14. 
Pentecost (Whit Sunday) . . May 24. 
Trinity Sunday. . . . . . ss May 31. 
Corpus Christi... . June 4. 
St. John Baptist (Midsummer Day). . June 24. _ 


Michaelmas Day . a 
First Sunday in Advent. . .. . . 
Christmas Day. . . . 


. Sept. 29. 
. Nov. 29. 
. Dec. 25. 


. 
. 
° 


MORNING AND EVENING STARS, 1885. 


MERCURY will be visible as morning-star about 
Jan. 26, May 25, and Sept. 15 ; and as evening-star 
about April 8, Aug. 6, and Nov. 30. 

VENUS will be morning-star till May 4, then 
evening-star the rest of the year. _ 

Mars will be evening-star till Feb. 11, 
morning-star the rest of the year. 

JUPITER will be morning-star till Feb. 18, then 
evening-star till Sept. 8, and morning-star again 
the rest of the year. 

SATURN will be evening-star till June 18, then 
morning-star till Dec. 26, and evening-star again 
the rest of the year. 


then 


SEASONS, 1885. 


(Eastern standard.) 


Spring begins. March 20, 5" A.M. 
Summer “ June 21, 2" A.M. 
Autumn “ Sept. 22, 4° P.M. 
Winter “ Dec. 21, 10° A.M. 
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TIDE 


THE table of tides is limited to points on the 
Atlantic coast, as the tides on the Pacific coast are 
of so complicated a character that it would be 
impossible to refer to them by the simple table of 


TABLE. 


reduction as given. The actual times of the oc- 


‘currence of high and low water are much affected 


by the force of the wind, a difference of fifteen 
minutes between prediction and observation often 
being brought about. 


St. John’s River (entrance), F Fla, 
St. Augustine, Fla. 

Cape Florida, Fla. 

Key West, Fla. 

Cedar Keys, Fla. 


| epacs 
Ae 

~ Xv 

Intervals to be applied to the standard time of high gBge = m4 

. water at New York, found in the calendar pages. 3 vee 3 s 

oton x 

Eseaze | § 
HM.  M. | FEET 
Eastport, Me. Add 3 33 | 18.2 
Mount Desert Island, a aes . 2 32 9.9 
Belfast, Me. . . . . . 1... eee el “2 38} 7 
Portland, Mets cc G Bh eh. oe Sei Re, Bn 9B a58 9.1 
Portsmouth, N.H. Ge he rg Se OS Bee 2B 
Newburyport, Mass. . nO ee er ss a: 7.5 
Ipswich,Mass.. . . . ... . . ss «| “ 3. «6 9.0 
Rockport, Mass... ... eee ew ef 8 36 8.6 
Gloucester, Massia 6) 6 4s ae wk ge ee a Be RT) BQ 
Marblehead, Mass. 3, a Mea oe Bae Se CAS RE 9.3 
Salem, Masse ee 2 ey Jas Ak, So ar a's > Ge 54 9.2 
Plymouth, Mass. . 2 §9 |. 10.2 
Provincetown, Mass. . . -2° 559 | “9,2 
Hyannis, Masse. ig. cyce Gee sad, ahi ean Oe 4 0 3.3 
Nantucket, Mass.. . tee 8. Bah, is, we Bete ° sae e -ae 
Vineyard Haven, Mass. . ar 5 gS AR 8 1.6 
Wood’s Holl (north side), Mass. Sub. 0 21! 4.0 
Wood’s Holl (south side), Mass. . . .| Addo 14 1.6 
New Bedford entrance (Dumpling 3 R. )s Mass. . | Sub. o 20 3.7 
Fall River, Mass... . . eee oe <2 OE 
Newport, R.I... | “© 9 33 3-9 
Point Judith, RI. 0 45 3.1 
Montauk Point, R.1.. Addo 4 1.9 
Watch Hill, RA. | “ 0 44 2.7 
Stonington, Conn. . | ‘© © 52 2.7 
New London, Conn... . . . . . . . . ei SE Tey 
Norwich; Conn.: + 4: Gee oe eas ek a a AS at 
New Haven, Conn... . .... .. «i “ 2 59 6.0 
Bridgeport, Conti. ne «Gees ea oe es 6.5 
New Rochelle, N.Y... 2... 2... +. =: Sf 30 1H | 7.6 
West Point, N.Y... go hs edie Se Se. ee EGU. eae 
Albany and Greenbush, N.Y. . .] sub. 2 48 2.3 
Brooklyn (navy- hale ae N.Y. Add o 47 4.4 
Newark, N.J. . , “ —o 46 5.0 
Sandy Hook, N J. Sub. o 36 4.7 
Barnegat, N.J.. aa Add 1 38] 0.9 
Cape May Landing, N. J. ge! en Bes Wd OMS | “ —o 16 4.8 
Delaware Breakwater, Del. . . 2... «| Sub. 3 3.5 
Delaware ed Dells a one 4 we Oa . .| Add 2 59 6.3 
New Castle, Del. ee: Ta 6.5 
Philadelphia, Penn. “« § 42 6.0 
Annapolis, Md. Sub. 3 19 0.9 
Baltimore, Md. . “4 24 1.3 
Havre de Grace, Md. Add x 38 ES 
Point Lookout, Md. ag 581 Te 
Washington (Long Bridge), D.C. Sub. o 20 2.8 
Norfolk iasy Feng) ; Add x 5 2.7 
Richmond, Va. Sub. 3 25 3.6 
Hatteras Inlet, N.C.. “ o +56 2.0 
Beaufort, N.C : ‘ @ 35 2.8 
Wilmington, N.C. Add rt 15 2.7 
Smithville, N.C... Sub. 0 35 | . 4.4 
Charleston (new Custom- House wharf’ dS S.C. “ o 19 5.1 
Beaufort, S.C. . “ ‘fo 42 7.3 
Savannah (dry dock), Ga... so oes a BS OP 6.5 
Fernandina, Fla. . oe wee de OE 6.1 
I §.3 
° 4-1 
° 18 
I 1.2 
4 1.9 
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ECLIPSES, 1885. 


In the year 1885 there will be four eclipses, —two. 


of the sun, and two of the moon. 


I. An annular eclipse of the sun, March 16; 
visible in North America generally as a partial 


eclipse, — being annular within a belt 35 miles. 


wide, drawn through Weaverville and Fort Bidwell, 
Cal.; Idaho and Boise Cities, Idaho; Bannack City 
and ‘Gallatin, Montana ; Hudson Bay and Green- 
land, — occurring as follows :— 


STANDARD TIME: Begins. Ends. Annular, 
H. OM. i. M. He. M 
Bangor, Me. o 23 A. 2 58 A, ee 
Boston, Mass... o 20 A. 2 53 A. - - 
New York, N.Y... o 13 A. 2 46 A, - - 
Philadelphia, Penn. . .| o to A, 2 43 A, - = 
Buffalo, N.Y... . 1. «| o 2 A, 2 42 A, - - 
Pittsburg, Penn. . . .| 1 58 M.|} 2 38 A, -~ = 
- . Cincinnati, O. . to 48 M. tr 29 A..| - - 
Chicago, Ill. 1o 45 M. rt 30 A, - = 
Nashville, Tenn. . tro 4t M. t 22 A, -~ = 
St. Louis, Mo. . to 37 M. rt 20 A. - = 
Omaha, Neb. to 28 M. tr 1s A. - = 
Balumore, Md. o 67 «A. 2 40 A, - = 
Washington, D.C. o «66 A, 2 39 A, - = 
Charleston, S.C. . t™ 57 M.| 2 24 A. ~ 
Savannah, Ga... to 54 M. r az A, } - = 
Jacksonville, Fla. . to 53 M.| 1 17 A, - = 
Raleigh, N.C, . o o A, | 2 3: A, - = 
Mobile, Ala. . . .| to 33 M.!} x or A, - + 
_New Orleans, La. . . .} ro 28 M. t 8 A, - = 
Memphis, Tenn. to 33 M.; « 15 A. - - 
Galveston, Tex. to 1 M. | t o A, ee 
St. Paul, Minn. to 38 M.| x 25 A, - - 
Denver, Col. g 10 M.: o « A, - = 
Salt Lake City, Utah 9 3M. | mr 52 M.j - - 
Santa Fé, N. Mex. 9 3M.,1r 53 Mc} - ~ 
San Francisco, Cal. . 7 48 M,!.10 30 M.| - - 
Portland, Ore... 8 2M.j|10 4t M.} - ~ 
Boise City, Idaho. 9 3 M.|] 11 49 M. | ro 23 M. 
Bannack, Montana . go 8 M.j 1 57 M.} ro 30 M. 
Weaverville, Cal. . 7 52 M.| 10 33 M.| 9 8 M. 
Fort Bidwell, Cal. 7 57 M. | to 39 M.;} g 14 M. 


Duration of annulus, from 4 to # of a minute. 


IJ. A partial eclipse of the moon, March 30; 
invisible in America; visible in Asia, Australia, 


eastern portions of Europe and Africa, and the 


western Pacific Ocean. 


III. A total eclipse of the sun, Sept. 8; invisi- 


ble in North America; visible chiefly in the South 
Pacific Ocean. 


IV. A partial eclipse of the moon, Sept. 23, 243 
visible in North and South America and the At- 
lantic and Pacific Oceans, happening as follows : — 


STANDARD TIME: Eastern. | Central. | Mountain.| Pacific. 


D. H. M. 
2310 oA. 


D. H. M. 
23.9 oA. 


Moon enters penum-| )- Mt M. 


bD. H. M. 
@ 
bra. . . «. . /24 0 OM. 


o A. 


23 11 


Oo € DD Bwraf 


Moon enters shadow|24 
Middle of the eclipse|24 
Moon leaves shadow]24. __ 
Moon leaves penum- 
bra... ws (24 


114M. 
248M. 
422M. 


5 36M. 


24 014M. 
24 148M. 
24 322M. 


24 436M. 


231114 A, 
24 048M. 
24 222M. 


24 336M, 


231014 A. - 
23 11 48 A, 
24 122M. 


24 236M. 


Magnitude of eclipse = 0.79 (moon’s diameter = 1). 
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SVMBOLS. 
. The Sun. g ... Mars. 
The Moon. Yy.. . Jupiter. 
. Mercury. h . Saturn. 
. Venus. 6... Uranus. 
The Earth. Ww... Neptune. 


. Moon runs high. 

. Moon runs low. 

. Conjunction, or having the same longitude 
or right ascension. 

; Ouadmacate, or differing 90° in longitude or 
right ascension. 

§ .. . Opposition, or differing 180° in longitude 
or right ascension. 

. Ascending node. 

2g. - . Descending node. 

S ... Appended to the stars, 

the meridian. 


C 


oo 


‘souths,’ or crosses 


Pp . Aries. Bs . Libra. 

Bg ... Taurus. Mm... Scorpio. 

a . Gemini. t . Sagittarius. 
3... Cancer. vy... Capricornus. 
Oh 52k EO: se . Aquarius. 
mm... Virgo. ~ x... Pisces. 


SUN-TIME AND CLOCK-TIME. 


ONE very often hears some friend say, when ex- 
tolling the merits of his watch, that he sets the 
sun by it. It is doubtless supposed by many that 
the sun is most regular in its habits, and crosses. 


‘the meridian exactly at noon; and it was with a 


feeling of regret at parting company with a so- 
supposed faithful time-keeper, that many set their 
watches to standard time on the 19th of Novem- 
ber, 1883. If the orbit of the earth were perfectly 
circular, and the sun revolved around an axis per- 
pendicular to the plane of the orbit, then the sun 
would have the reliable character with which it is 
now credited; but, unfortunately, the orbit is not 
circular, and the earth revolves about an axis in- 
clined to the plane of the orbit, so that the appar-. 
ent motion of the sun varies in rate from time to 
time through the year. And as it is convenient for 
us to have our days of equal length, the mean time 
to which we set our clocks differs from solar time 
by as much as fifteen minutes on the roth of Feb- 
ruary, and fully sixteen minutes on the 27th of. 
October. The relation between mean time (the 
time we use on our clocks and watches) and solar 
or apparent time (that of the sun-dial) is readily 
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TOTAT, SOLAR ECLIPSE OF SEPTEMBER 8, 1885. 
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Sones 


seen from the accompanying diagram; and what is 
meant by the equation of time, which is nothing 
more than the difference between mean time and 


“APPantne MOTION. 
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DIAGRAM SHOWING COMPARISON OF MEAN (OR CLOCK) 
TIME WITH SOLAR (OR APPARENT) TIME AT THE 
SEVERAL SEASONS OF THE YEAR. THE PERPEN- 
DICULAR CENTRAL LINE REPRESENTS MEAN TIME, 
AND THE CURVED LINE SOLAR TIME, AT MEAN 
NOON. (Borrowed, by permission, from the Popular 
science monthly.) 
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solar time, may be seen by a glance, and is given 
by the length of a horizontal line running from the 
vertical line through the zero of the scale, to a 
point on the curve corresponding to the date for 
which the equation of time is desired. For all 
ordinary purposes, the diagram is sufficiently accu- 
rate; although, of course, it has not all the refine- 
ments which might be suggested, as, in fact, a 
single diagram could not be given for all years. 


a nn an ce ec ee 


NEW MAPS OF THE HEAVENS. 


“ Nature and Nature's laws lay hid tn night. 
God satd, ‘Let Newton be!’ and ali was light.” 
PopPE. 


THE accompanying maps represent the heavens 
from the north pole to 30° south of the equator, 
and include all stars to the 44 magnitude inclusive. 
In some instances those of the 44 magnitude have 
been incorporated for the sake of configuration, 
and convenience of identification. 

The maps also include portions of the milky way, 
the paths of the planets during the year, with their 
location in these paths at certain definite intervals. 
From these the position of any planet for any date 
can be obtained with sufficient accuracy for finding- 


purposes. 


The numbers around the circumference of the 
circular map, and at the top and bottom of the rec- 
tangular maps, indicate hours of right ascension ; 
and the other figures along the line of o and 12 
hours, every ten degrees of declination. The curv- 
ing line represents the ecliptic or apparent path of 
the sun in the heavens. 

The months at the borders indicate the ait of 


the heavens that would be on the meridian at nine 


o’clock in the evening at the various times ex- 
pressed. Thus, on Jan. 1, the stars along the line 
of 3.7 hours would be crossing the meridian at nine 
o’clock in the evening, and on Feb. 1 those on the 
meridian of 5.8 hours, etc. | 


RATES OF DOMESTIC POSTAGE. 


Letters and all other written matter, whether sealed or unsealed,, 
and all other matter sealed, nailed, sewed, tied, or fastened in any 
manner, so that it cannot be easily examined, per half-ounce, or frac- 
tion thereof, 2 cents; Zostal-cards, each 1 cent; printed matter 
(except newspapers and periodicals), in unsealed wrappers only, each 
two ounces, or fraction thereof, 1 cent (limit of weight four pounds,. 
except for a single book, which may weigh more; prepayment com-. 
pulsory); xewspapers and periodicals, in unsealed wrappers, each 
four ounces, or fraction thereof, 1 cent; mailable merchandise, in 
packages easily opened for examination, per ounce, or fraction thereof,. . 
1 cent (limit of weight four pounds; prepayment compulsory); regis-. 
tration-fee on letters or other articles, ro cents. 
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seen from the accompanying diagram; and what is 
meant by the equation of time, which is nothing 
more than the difference between mean time and 
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DIAGRAM SHOWING COMPARISON OF MEAN (OR CLOCK) 
TIME WITH SOLAR (OR APPARENT) TIME AT THE 


SEVERAL SEASONS OF THE YEAR. THE PERPEN- 
DICULAR CENTRAL LINE REPRESENTS MEAN TIME, 
AND THE CURVED LINE SOLAR TIME, AT MEAN 
NOON. (Borrowed, by permission, from the Popular 
sctence monthly.) 
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solar time, may be seen by a glance, and is given 
by the length of a horizontal line running from the 
vertical line through the zero of the scale, to a 
point on the curve corresponding to the date for 
which the equation of time is desired. For all 
ordinary purposes, the diagram is sufficiently accu- 
rate; although, of course, it has not all the refine- 
ments which might be suggested, as, in fact, a 
single diagram could not be given for all years. 


NEW MAPS OF THE HEAVENS. 


“ Nature and Nature's laws lay hid tn night. 
God satd, ‘Let Newton be!’ and all was light.” 
Pops. 


THE accompanying maps represent the heavens 
from the north pole to 30° south of the equator, 
and include all stars to the 44 magnitude inclusive. 
In some instances those of the 44 magnitude have 
been incorporated for the sake of configuration, 
and convenience of identification. 

The maps also include portions of the milky way, 
the paths of the planets during the year, with their 
location in these paths at certain definite intervals. 
From these the position of any planet for any date 
can be obtained with sufficient accuracy for finding- 


purposes. 


The numbers around the circumference of the 
circular map, and at the top and bottom of the rec- 
tangular maps, indicate hours of right ascension ; 
and the other figures along the line of o and 12 
hours, every ten degrees of declination. The curv- 
ing line represents the ecliptic or apparent path of 
the sun in the heavens. 

The months at the borders indicate the part of 


the heavens that would be on the meridian at nine 


o’clock in the evening at the various times ex- 
pressed. Thus, on Jan. 1, the stars along the line 
of 3.7 hours would be crossing the meridian at nine 
o’clock in the evening, and on Feb. 1 those on the 
meridian of 5.8 hours, etc. 


RATES OF DOMESTIC POSTAGE. 


Letters and all other written matter, whether sealed or unsealed, 
and all other matter sealed, nailed, sewed, tied, or fastened in any. 
manner, so that it cannot be easily examined, per half-ounce, or frac- 
tion thereof, 2 cents; fostal-cards, each 1 cent; printed matter 
(except newspapers and periodicals), in unsealed wrappers only, each 
two ounces, or fraction thereof, 1 cent (limit of weight four pounds,. 
except for a single book, which may weigh more; prepayment com-. 
pulsory); newspapers and periodicals, in unsealed wrappers, each 
four ounces, or fraction thereof, 1 cent; mailable merchandise, in 
packages easily opened for examination, per ounce, or fraction thereof,. . 
1 cent (limit of weight four pounds; prepayment compulsory); regis-. 
tration-fee on letters or other articles, ro cents. 
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STANDARD TIME. 


For the convenience of the travelling public, there have been adopted by the railroads of the United 
_ States and the Dominion of Canada, and to a certain extent by the municipalities of the two countries, 
five different standards of time, extending from Nova Scotia to the Pacific coast, being as follows : — 


NAME. Central meridian. 

Intercolonials. <, 4 4 at Gee a SH a 60° = 4 west from Greenwich, 
Eastern. . . : 750 = ch & ‘6 re 
Central. . ..... .goc= Gh « 66 6s 
~Mountain ........ . lope = 7h ‘“ “ 


PAaCihce eye Swe SR. Se. es Se ES . 120° =.8 -«§ as és 
nae ea es 

The calculations of this almanac are given in local mean time, except where otherwise stated. To 
change to ‘standard time,’ apply a p/us or minus correction, to be found by subtracting the central 
longitude of the adopted standard from the longitude of the place, reduced to time. - 

For example: the standard of Boston is the | Eastern’ one, carrying (as per schedule above) the lon- 
gitude of 75°, or 5 hours, which, subtracted from Boston’s longitude, 71° 4’ = 4" 44™, gives a minus 
result of 3° 56’, or 16 minutes, to be subtracted from the printed mean-time values for Boston. 

Again: the standard for St. Paul—the ‘Central’ one—is 6 hours, which, subtracted from St. 
Paul’s longitude of 6" 12™, leaves a correction of 12 minutes to be added, in order to change to St. Paul’s 
standard. : 

The following table gives the correction for a number of the pense cities of the continent: — 


STANDARD TIME-TABLE. 


Correction to be applied to local mean time to obtain standard time. 


Standard. ee | Standard. Cortes . | | Standard. [eon 
M. | M. Fai M. 
Eastport, Me, ; Pptereo\onial: + 28 || Erie, Penn. . Central —~ 40. Jetson Fla... Central. ao 
Bangor, Me... Eastern. — 25 || Cleveland, O. . *¢ — 33 ensacola, Fla. . neo 
Augusta, Me. — 21 || Columbus, O. . ne —~ 28 Lexington, Ky. -” 298 
Portland, Me. ie —1g9 || Toledo,O. . . ad — 26 Louisville, Ky... oe aoe 
Concord, N.H.. . ee —14 || Cincinnati, O. . as —22 || Knoxville, Tenn. . . — 24 
Manchester, N.H.. —14 || Detroit, Mich. . ne — 28 || Nashville, Tenn. . . ore oe) 
Montpelier, Vt. ig —10 Lansing, Mich. . “ — 22 || Memphis, Tenn. = - 
Burlington, Vt. . 2 — 7 ||Grand Haven, Mich. —15 || Montgomery, Ala. is ats 
Boston, Mass. . —16 || Fort Wayne, Ind.. 4 —1g || Huntsville, Ala, es Brees 
Springfield, Mass. . ds —10 Indianapolis, Ind. . — 16 || Mobile,. Ala... a 8 
Northampton, Mass. “ — g || Chicago, III. 7 ~-10 || Holly Springs, Miss. . " a 2 
Newport, R.I. “ —15 {|Cairo, Ill. . : - —. 3 || Jackson, Miss. . of Ok 
Providence, R. L. ui —14 || Springfield, 1 - — 2||New Orleans, La. . - 
Hartford, Conn. ef -— g|{Galena, Ill... . - + 2||Shreveport, La. . i oe 
’ New Haven, Conn. oa — 8 Quincy, Il... ‘6 + 6 || Little Rock, Ark... . - + 9 
Albany, N.Y " — 5 || Milwaukee Wis. - — 8 || Fort Gibson, Ind. Ter ‘ + 21 
New York, N.Y. = — 4 || Janesville Wis. . a — 4 || Galveston Tex. “o oe +19 
Utica, N. Y. ; . +- t || Madison, Wis... os — 3 || Houston, Tex... - + 21 
Syracuse, N. Y.. - + 5 Superior City, Wis. . ‘ + 8 |! Dallas, Tex. - +27 
Rochester, N. Y. se +yzz {| Dubuque, Io... a + 3 || Austin, Tex. . . as +431 
Buffalo, N.Y. . ie | +16 || Davenport, Io.. - + 3 || San Antonio, Tex. Y + 34 
ee No — 3 a tai To. : os Dene’ Wyoming. Mountain. puna ¢ 
renton, N.J. ne ulut inn, . 9 enver, Col. . - 
Philadelphia, Penn. e + xr || St. Paul, Minn. o -++-12 || Santa Fé, N. Mex. ee 4+ 4 
Harrisburg, Penn. . - rome Minneapolis, Minn. , “ 1 +13 || Helena, Montana . : ic +28 
Pittsburg, Penn. sa +20 {| St. Louis, Mo.. : + 1 || Salt Lake City, Utah sf +428 
Wilmington, Del. id -- 2 || Jefferson City, Mo. = + 9 ]| Virginia City, Nev. . Pacific ae 22 
Baltimore, Md.. = + 6 || Kansas City, Mo.. ee +18 || San Diego, Cal “ ee 
Washington, D. (on + 8 || St. Joseph, Mo. +19 || Sacramento, Cal. . + 6 
Norfolk, Va.. a + 5 || Lawrence, Kan ns +21 || San Francisco, Cal ee +10 
Richmond, Va. . ve +10 || Topeka Kan. . a +23 || Olympia Wash, Ter. ad +11 
Lynchburg, Va, 4 +17 Omaha, Neb. . 2 + 24 Portland, Ore... . He AStr 
Wheeling, W. Va. . vi +23 || Lincoln, Neb. . . +27 a - 
Wilmington, N.C.. ae +12 || Yankton, Dakota . ies +29 || Quebec, Quebec Eastern, | —15 
Raleigh, N.C. . “ +15 || Bismark, Dakota . + 43 || Montreal, Quebec. - — 6 
Charleston, SG; +20 || Savannah, Ga... — 36 || Ottawa, Ontario . af Ae 
Columbia, S.C. . : + 24 | I : — 27 || Toronto, Ontario . te +18 
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Mercury Venus Farth 


Jupiter Saturn Uranus Neptune 


THE SUN AND THE PLANETS, THEIR COMPARATIVE DIMENSIONS. 


THE accompanying illustration (borrowed from Guillemin’s ‘ Le ciel’) shows at a glance the relative size of the sun and 
planets. The sun is represented in an abnormally spotted condition, it being doubtful whether he ever displays so pitted a face. 
The small planets, or asteroids, one or more of which are discovered each month, could not be represented on so small a scale, 
as they would be invisible, the actual diameters of some not being more than a few miles. The overwhelming size of the sun is 
well brought out; its volume is six hundred times that of all the planets ; and, if placed in a balance, it would outweigh seven 
hundred and forty times their total mass. The following table shows the relative masses and densities of the planets :— 


PLANETS, MASS. DENSITY. | PLANETS. MASS, DENSITY. | PLANETS. MASS. DENSITY. | PLANETS. MASS. DENSITY. 
Mercury . . 0.075 1.376 Earth . . . 1.000 1.000 ES li 2 6 309.028 0.243 Uranus. . . 18.542 0.220 
Venus . . . 0.787 0.905 Mars . . . 0.109 0.692 Saturn . . . 92.394 0.133 Neptune . . 15.771 0.211 
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MAP OF THE SOLAR SYSTEM. 


THE orbits of the five inner planets and of many of the periodic comets are given in the accompany- 
ing diagram, which is drawn approximately to scale, the orbits of the satellites being enlarged to pre- 
‘vent confusion. Saturn would appear at a distance of 3.62 inches from the sun, if its orbit were drawn 
on the same scale, Uranus at a distance of 7.29 inches, and Neptune at a distance of 12.28 inches. ‘The 
shaded portion indicates the region within which the asteroids, or smaller planets, are found; and the 
orbit of the largest of these, and those longest known, — Vesta, Ceres, Pallas, and Juno,—are given. 
The earth has one moon; Mars, two; Jupiter, four; Saturn, eight; Uranus, four; and Neptune, one. 
Ceres, the first asteroid, was found in 1801, Pallas in 1802, Juno in 1804, and Vesta in 1807. The 
first asteroids discovered ranged between 300 and 600 kilometres in diameter; while the smaller ones, 
which have been more recently found, often are not more than from 20 to 50 kilometres in diameter 
(10 to 25 miles). The distance of the sun from the earth is said to be 92,500,000 miles; and the distance 
of the nearest fixed star, if given on the same scale as the diagram, would be 78,000 inches (about a mile 
and a quarter). | ae | 7 


“ When icicles hang by the wall, | oO . : . “ Announced by all the trumpets of the sky, 
And Dick the shepherd blows his nail, o _ ~~.” Arrives the snow, and, driving oer the fields, 


Seems nowhere to alight.... The housemates sit 


And Com bearg logs into the hat, 


And milk comes frozen home in pail? — ANU ARY. 188 Around the radiant Sireplace, hes 
SHAKSPEARE. 5 dd ’ 5. In a tumultuous privacy of storm. EMERSON. 
Mean time is used unless | LATITUDE OF _ LATITUDE OF LATITUDE OF Hicu Water, B 
if SANE New York. First Monta. D ‘ 
otherwise specified. = PLANETARY BOSTON. WASHINGTON. | CHARLESTON, S.C. | sandard Time.) st Mont 31 Days 
ay i Deye Day: Moon’s PHENOMENA. “Sun | Sun | Moon} Sun | Sun | Moon} Sun | Sun | Moon | y, 
) of of |Constel- Rises. | Sets. | Rises. | Rises. | Sets. | Rises. | Rises.| Sets. | Rises. Morn. | Eve. OF Sei ace 
Year. |Month. | Week. lation. a tals H. M. ee M.|H. M.|H. M.|H. M.) H. M.|H. M.| H. M./H. M.|H. M.| He M. . j 
1 I Th. i} © 1st. Algenibs. 5.20 A. 7 3014 39/5 4147. 19) 4 49 ls soi7 315 616 217 53{8 35] 181r0,— Charles Filet, American engineer. 
2. 2 Fr, ars Venus rises 5.8 M. 7 30} 4 40 5217 1914 50 5917 315 717 1018 43/9 21 | 1822.—R. J. E. Clausius, German physicist. 
3 3 Sa. | & d % © inferior. 7 3014 41 | 8 217 1914 51!8 817 3/15 7/8 16] 9 32 |to 14] 1819. — Piazzi Smyth, Scotch astronomer, 
1. Sunday after New Year. .  Day’s Length: gh. 12m. gh, 33m. toh. 5m, 
4 4 | Sul Ay q. 7 3014 42)9 1117 1914 52 [9 15 7 3/5 8 9 19g J1o 2r [xx 8} 1743.—Sir Joseph Banks, English naturalist. 
5 5 | M. | 2) Polaris s, 6.18 A. 7 3014 #43 10 18] 7 19 | 4 53|10 2017 4/5 git0 at fxr 8]... 1643.-~ Sir Isaac Newton, Eng. mathematician. 
6 6 Tu. | IW @ stationary; 6 6 C. 7 3014 44 11 2217 19/4 54 \|1r 2217 415 10.11 20$0 2{0 © | (1818.— Thomas Hill, American mathematician. 
q 7 Ww. ft ) 7th. ¢ in $2. 7 2914 45 | Morn.| 7 19 | 4 55 |Morn.} 7 4;5 1; Morn.} o 54] 0 53 | )1825.— J. E. Hilgard, American geodesist. 
8 8 Th. | mp Mars sets 5.25 A. 7 290} 4 46:0 2347 19/4 56/0 2117 4/5 1,0 17] 5341 49 | (1833.—Sir Henry Roscoe, English chemist. 
9 Oh. 2s & gr. Hel. Lat. N. 7 2914 47/3 2347 1914 57/1 2017 4/5 12; 1 13] 2 54) 2 51 : 
10 10 Sa | + Achernar s. 6.11 A. 7.2914 48,2 2217 19/4 58/2 17)7 415 13!2 8 ]3 5413 55] 1808.— Wilhelm Schimper, German botanist. 
2. ist Sunday after Epiphany. Day’s Length: gh. 21m. gh. 41m. roh, 11m. 182<. — William Se cticwogde: Fug ohysiase 
tts be tiated rae ee a ee eee, dis Shia Aircast ae ee ehtebedeshs ke ed NGA. etn ed saae dk Discs dbabastesnatoreiiroat nce [een e a wa errant hts sett Sin rete ec ale oO ee a ee ie cs | a St ol ye 5 ry . 
1D eo: Su mM ‘Hamel s. 6.34 A. 7 2([4 4913 1817 18/4 5913 1217 315.1413 ir44 5sri4 58 ye eta Taylor, American traveller. _ 
12 | 612 M. Mt Jupiter rises 8.23 A. 7 23/4 50 4 1117 18)§ O14 44/7 315 15/3 5115 40} 5 54] 1716.—Don Antonio de Ulloa, Span. piveeee 
13 | 13 Tu. MW (; C in apogee. 7.17 214 51:5 «177 8]5 114 5317 3}5 1614 4016 2416 gt i, 1801, — Adolphe T. Brongniart, French botanist. 
14 | 14 Ww. ff © €; $ stationary. 7 2714 53 5 49417 18!'5 215 at /7 315 17|;5 28]7 O17 22 |4 1806.—M. F. Maury, American hydrographer. 
16 | 645 Tht Algol s. 7.1 7 27\4 5416 3447 17/5 31,6 2617 315 18; 6 14] 7 3517 574  1780.— Parker Cleaveland, Amer. mineralogist. 
16 | 16 | Fr. | @i6th 6 ov C. 7 26/4 55! Sets. | 7 17/15 4! Sets. |7 215 19] Sets. | 8 4 | 8 29 | (1706.— Benjamin Franklin, Amer. philosopher. 
17. | so Sa. | Vp Aldebaran s. 8.39 A. 7 26} 4 5616 3347 r6)5 5 |6 3917 215 to! 6 4918 31 | 9 0 sth xt iaee pe ton Seolee tee 
eG, ee ee a er ee ee ef ee i a seg ae — t ; t. 
3. 2d Sunday after Epiphany. Day’s Length: gh. 32m. gh. som. 1oh, 18m. eee aa a aa 
18 18 Su. Vp Saturn sets 4.31 M. 7 2314 5717 3317 1615 617 3817 215 2017 44]8 5819 33] 1825.—E. Frankland, English chemist. 
19 19 M. | — Capella s, 9.10 A. 7 24 4 59 | 8 33 7 15 3 8 | 8 36 7 1/5 2t | 8 40] 9 30/10 ”9 1736. — James Watt, Scotch mechan, engineer. 
20 20 Tu. = Rigel s. 9.7 A. 7 2415 oO pO Be 7 IS 3 OO B57 7) B18. 922)°9 36 Jio. 5 |10 «43: ] +1775.—A.M. Ampére, French physicist. 
21 2x Ww. | xX Cin. | 7 23/5 31/10 37/7 14/5 10 |10 3717 4; 5 23/10 34 fro 42 [rr 28] 1813.— John C. Fremont, Am. eng. and explorer. 
22 22 Th Paa Canopus s, 10.11 A. 7 22}; 5 2irr 4247 14] 5 xr ltr 4017 Of; 5 24 |Il 35 fxr 24]... 1798. — Charles Davies, Amer. mathematician. 
23 23 Fr, eo @ 23d. Uranus rises 9.58 A. 7 22 | 5. 4 |Morm.|7 13) 5 12|}Morm.]7 o/5 25|Morn.}|o 21! 0 16] 1796.—F. J. Hugi, Swiss alpinist. 
24 | 24 Sa. “? 639; Ad UC. 7211/5 5/0 48}7 12/5 13!0 4o]6 59/5 26/0 36]1 18] 1 17 
4, 3d Sunday after Epiphany. _ Day’s Length: gh. 45m. 1oh. 2m. 1oh, 28m i629 .2 Rohet Bayles Wich plicit 
itt in aS i ge alien its scm a a saa oe i ee St as sala $e ’ . Baty 
20 25 Su. P Sirius s. 10.18 A. 7 2x}/5 6[:1 ss5}7 r2i5 r4|1 49]6 5915 27) 1 4o} 2 26 2| 30 leak — J. L. Lagrange, French mathematician. 
26 26 M. 8 % gr. elong. W. 24°53; 6h C€.17 2015 713 217 12/5 15/2 5516 58:5 28) 2 44] 3 38 3) 51] 1799.—S. G. Morton, American ethnologist. 
27 27 Tu. & Neptune sets 1.41 M. A.}7 1315 914 747 «+10 | 5 17/3 53016 58:5 2913 4614 49 5) 8 ; ; x, 
28 28 Ww, {1 ( in perigee. 7317/5 10/5 847 to} 5 18/5 1/6 57; 5 30/4 4715 SI 6; 17} 1608.—G. A. Borelli, Italian mathematician. 
29 29 | Th. M7 W stationary. 7 16/5 11'6 2417 9 5 19/5 56]6 57/5 31} 5.4416 47 7 17 [4 1688.— Emanuel Swedenborg, Swedish philos. 
30 30 | Fr oS © 30th, in 23. 7 15 | 5 13 Rises.| 7 8 § 20/| Rises.| 6 56:5 32 Rises.| 7 39 8) 11 1700. — Daniel Bernouilli, Swiss mathematician. 
31 31 | Sa re ome ae 7-14:5 1416 4747 7' 5 21/6 53/16 55'5 3316 sz} 8 27 9! 2. | 
MOON’S PHASES. . . ‘oO TH 
pk re ; se : EASTERN. CENTRAL. MOUNTAIN. PACIFIC. A BRIEF GUIDE TO THE DECADE. 
; ln Son tte tho Pity Dea sr oo Aa ae gues __....f Jan. 1, 1880, fellon Thursday. | Jan. 1, 1886, will fall on Friday. 
Rice Maas . e te 36 M ad. hh, m. ad. hy m. ad. hy Mm. “881, “% “ Saturday. «1887, “ “ Saturday. 
Last QUARTER... 7 10 36 A. “7 9 36 A; “7 8-36 A; “77 36 Az “1882, “ “ Sunday. “1888, * Sunday. 
NEw oie ee er eee 16° 83 36>. MM: 1 2 36 M. 1% «1 36 M. 1 o 36 M, “1883, ‘© ‘© Monday. “1889, ‘* * * Tuesday. 
FirnsT QUARTER . . - . 23. 8 26 A. a2 7: 20. SA. 23 6 26 A. 23. 5 26 A. ‘ ame as Were ce 8 6 Wednesday. 
Furr Moon. . . . . « 3o i go M. 30 10 19 M. 30 g 19 M. 30 8 19 M. ends acoeay abies St ae 


** And once [learned how marvellous winter was, 
When past the fence-rails, downy-gray with rinte, 
lI creaked adventurous o'er the spangled crust 
That made familiar fields seem far and strange.” 


“Che wintry west ertends bis blast, 
And batt and rain does blaw ; 
Or the stormp north send¢ driving forth 
he blinding sleet and gnaw.” 


Burs FEBRUARY, 1885. Lowen, 
Mean time is used unless LATITUDE OF LATITUDE OF LATITUDE OF HicH WATER, : 
| ~| New York. | Second Month. 28 Days. 
otherwise specified: i PLANETARY — BOSTON. WASHINGTON. | CHARLESTON, S.C. (Staudded Time) a 
/ Day | Day | Day | Moon’s PHENOMENA. Sun Sun | Moon] Sun Sun Moon} Sun Sun | Moon 
of | of | of ee Rises. | Sets. | Rises. | Rises.| Sets. | Rises. | Rises. | Sets. | Rises. Morn. | Eve. OF Shee Daten 
Year, |Month.| Week. | lation. | H. Mo} HW. M.|-H. M.]H. M.|H. M. oH. M.|H. M.| H. M.| H. M.|H. OM. | H. M. : a 
5. Septuagesima Sunday. Day’s Length: toh, 2m toh. 16m. toh. 39m | 
QO ew Su. o) O-in-C). ca 3 |5 15|7 5717 6|5 22;8 of 6 55|5 3418 2149 12 49 1813. — James D. Dana, American naturalist. 
Oe bo oa bf OM. aay Oo 'G 7 12/5 17;9 417 31,5 2 9 5416 54/15 35/9 51|9 56 |10 37 }< 1825.— John C. Dalton, American physiologist. 
ay ee Tu. | om Venus rises 5.59 M. 7 {5 Wij10 817 415 25 10 7}6 54 | 5 36 |10 4 |10 44 [Ir 21 1820. — Elisha K. Kane, Am. Arctic explorer. 
33 4a. | W. Wp ¥ gr. Hel. Lat. S.; ¢€ in Q. 7 10/5 I9|tr 10]7 31]{5 26 Ir OP 0.159516 36- nk PEE: 28) 9 en 1790. — John Bachman, American naturalist. | 
36 5) The Pas Algol s. 5.56 A. 7 9}5 20|Morn.} 7 215 27; Morn.] 6 52] 5 37 |Ixr 58]0 11 j|0 14] 1770.— Alexandre Brongniart, French geologist. 
33 6 Fr. pas >) 6th. Aldebaran s. 7.20 A. 7 8 | 5 22/0 1047 115 28'0 646 51; 5 38]Morn.f 1 5}1 6]  1825.— Joseph Winlock, American astronomer. 
88 | 7 Sa. <= | Capella s. 7.55 A. 7 735 23411 7/7 O15 29,3 116 50,5 3910 52/2 4 7 
G. Sexagesima Sunday. — . Day’s Length: toh, 19m toh, 31m toh, 51m 
39° | 8 Su. m OW ©. 7 515 24/2 216 59/5 3011 56]6 49] 5 40} 1 4413 8/3 16 | (1739. — William Bartram, American traveller. 
40 5 ge M. iW q in apogee. 17 4/5 26/2 5576 58/5 32) 2 48}6 49] 5 41} 2 34]4 9 | 4 23 |4 1827.— William D. Whitney, Amer. philologist. 
- 41 5 to Tu. - Mars sets 5.26 A. 7 3)5 2713 4416 57:5 3313 3616 48] 5 42|)3 23]5 315 22] 1796.—T. de la Beche, English geologist. 
42 It W. ay eprcus Oem mee 7 I]5 2814 2916 56/5 34) 4 2216 47/5 4314 9 | 5 49!6 g | 1847.—Thomas A. Edison, American electrician. 
43 12 Th. wi ® in aphelion. 7 9; 5 30; 5 rf]6 55)/5 35/5 5]6 46}5 4414 5316 29} 6 49 | 1809.—Charles Darwin, English naturalist. 
4400 rgd Fr. Vp GG 6. Oa 6 58! 5 31 | 5 5076 53/5 36/5 4516 45/5 45/5 35]7 4] 7 26 |4 1672.— Etienne Geoffroy, French physicist. 
45 14 | ~<Sa. Vp @uth dg 6 57/15 32: Sets. |6 52/5 38] Sets. | 6 4415 45 Sets. | 7 34! 7 59 | | 1728. —J. Hunter, English physiologist. 

7. Quinquagesima (Shrove Sunday). Day’s Length: toh, 37m toh. 47m ith. 3m. | gag Olan ne EW eene br ermnan chenieh 
~ 46-18. | Su. | Jupiter rises 5.51 A, 6 56; 5 3316 25]6 51/15 38/6 29 6 43 i 5 46 | 6 3318 4:8 34 
47. 16 M. = h stationary. 6: S525. 35 | 7 2716 5015 39|7 29] 6 42 | 5 4717 33 ]8 38,9 5] 1801.—J. T. C. Ratzeburg, German naturalist. 

! é | ; De | | 
48 17 Tu. x ¢ in 2S. 6 53/15 36,8 3016 48/15 41} 8 3016 4t; 5 48;8 29]/9 10! 9 39] 1740.—H. B. de Saussure, Swiss physicist. 
49 | 18 W. x 8. : 6 52;}5 3719 3416 47|5 4219 3216 40] 5 4919 28] 9 45 10 18 | 1564. — Galileo Galilei, Italian astronomer. 
30 19. Th. # Rigel s. 7.9 A. 6 50/5 38 |10 40 |]6 46; 5 43 |10 3716 39] 5 50 |10 30 ]x10 24 ke 4 1% 1473. —N. Copernicus, German astronomer. 
dl 20 Fr. | 3} : 6 49} 5 40 11 4616 44] 5 44 |tr 42 | 6 38) 5 53 [xt 32 fxr gg lxr 55 1745. — Alessandro Volta, Italian physicist. 
52 21 | Sa. is ( 22d. Saturn sets 2.15 M. 6 4715 41 | Morn.| 6 43 | 5 45 | Morn.{ 6 37 {5 51 | Morn]... |o 2] 1822.— Wolcott Gibbs, American chemist. 
8. First Sunday in Lent. Day’s Length: toh. 56m ith. 4m. 1th. 16m (178 Major John E. L C cK slogist 
ene il ae pS = eaeeee ha tth a ee eee | 1784. — Major John E. LeConte, Am. zodlogist. 
53 g2. -). SOU. | 8 oh €. 6 46/5 42/0 52,6 4215 46] 0 4676 36/5 5s2}]o0 3510 55/21 8] 5G: —L. ‘y. J. Quetelet, Belgian seronome: 
a4 23 | M. 8 Uranus rises 7.52 A. A.16 44/5 43/1 5616 40] 5 47) 1 4916 34/15 53) 2 36] 2 7! 2 29} 1804.—C. Bremiker, German mathematician. | 
590 24 Tu. | 7 Canopus s. 8.1 A. 6 43) 5 45/2 56/6 39/5 48} 2 4816 3315 54/2 3573 2413 54 1801. — James Deane, American geologist. 
a6 2, | W. | 7 ( in perigee. 6 41 | 5 46 | 3 5r{6 3815 49/13 44]6 3215 5513 3114 3615 £8 | (1728.—A. Baumé, French chemist. 
a7 | 26 ee Mee ar Neptune sets 11.41 A. 6 40,5 47/4 4216 36:5 50/4 35]6 31/5 5614 2415 38); 6 12 | 41786.—D. F. J. Arago, French astronomer. : 
58 27 | Fr. ar ‘) Cs .¢. ad, 6 38:5 48 | 5.25}6 35/5 53/5 2116 30) 5 56/5 12]6 33: 7 4 | (1823. — Joseph LeConte, American geologist. 
99 | 28 | Sa. | © 28th. ¢ im perihelion. 6 36/5 so/| Rises. | 6 33 | 5 52 | Rises. | 6 29 | 5 57 | Rises.| 7 22/7 531 1743.—R. J. Haiiy, French mineralogist. _—— 
N’S PHASES. : a ‘ 
sete sane a ° EASTERN. CENTRAL, | MOUNTAIN, PACIFIC. A BRIEF GUIDE TO THE DECADE. 
eae gg ar : — 5, Feb. 1, 1880, fell on Sunday. Feb. 1, 1886, will fall on Monday. 
. « WW, 7 Zz. WW. p t. WH, . » 3. 73 co ET ‘c 7. nn <n 2 a 
Last QUARTER 6 5 37 A. 6 4 37 A 6 3-:37 A. 6» 237. A ei ey Ue be eae: . peel tee ae ee 
New Moon. _ 14 g 22 A. 14 8 22 A. EA > 29 22". Dy 14 6 22 A. 1882, © Wednesday. 1888, Wednesday. | 
First QUARTER 22 5 31 M. 22 4 31 M. 22 3 31 M. | 22 2 31 M. “1883, ‘* ‘“* Thursday. “1889, “ “ ** Friday.. 
Fruit Moon. 28 1 o A. 28 10 o A. 28 g o A. | 28 8.0A. “ 7884, “ «© Friday. “ 1890, “ “ © Saturday. 


“TAM.— Che air bites shrewdly; it ig erp cotd. 


Hor. — Gt if a nipping and an eager air.” 


Mean time is used unless 


otherwise specified. 


“Day | Day | Day 
of © of | of 
Year. |Month. Week, 


oe 
Constel- 
lation. 


9. 2d Sunday in Lent. 


60 I Su, QN 
23 itm | om 
y 3 Tu. 
63 4 Ww. iN) 
64 5 ) Th. eae 
65 6 Fr. car 
OO I een es cla 
10. 3d Sunday in Lent. 
| 9g M. 
69 | 10 | Tu. i 2 
70 Ir Ww. ff 
71 12 ane 7 (ae 
72 | 613 Fr, i 
_ 2 14 Sa. peoe 
11. 4th Sunday in Lent. 
94 (a5 | Su. j ow 
75 16 M. ee 
76 17 Tu. | x 
77 18 W. 
78 19 | Th. 3 
600) 80° 4 CBee cee SP 
80 | 2x | Sa | g 
2. 5th Sunday in Lent. 
81 | 22 | Su. 8 
82 | 23 , M. | 
83 24 Tu, oO 
84 25 | W. car) 
85 26 | Th. car 
86 | 27 | Fr . car) 
Si |b | Sa} 
43. . Palm Sunday. 
88 29 Su. @) 
89 30 | M. | I 
90 31 | Tu. uy 


MOON'S PHASES. 
(Standard Time.) 


LAST QUARTER 
NEw Moon. 
First QuARTER 
Fut Moon. 


“ And itis pleasant, when the noisy streams 
Are just se! free, and milder suns melt off — 


ARCH. 188 The plashy snow, save only the firm drift 
SHAKSPEARE. M ’ 5: ln the deep glen or the close shade of pines.” Bryant. 
7 LATITUDE OF LATITUDE OF LATITUDE OF Hich WATER, | 4) 
TAT + | New Yorks. Third Month. 31 Days. 
PLANETARY BOSTON. WASHINGTON. | CHARLESTON, S.C. (Standard Tine.) J 
PHENOMENA. Sun | Sun | Moon] Sun {| Sun Moon | Sun | Sun | Moon | y. $5 koear 
. Rises. | Sets. | Rises. Rises. | Sets. Rises. ae Sets. | Rises. Morn. | Eve. OF SiN CH eRe 
= _ H. M.|H. M.| H. M.|H. M.i HH. M. oH. M.|H. M.| HH. M.|H. M.[H, Mj H. IL : . ‘ 
Day’s Length: uth, r6m. | 11h. 21m. rth, 30m. 
Canopus s.7.41A. | 6 35.5 5116 4246 “32/5 53.6 4416 2815 58 | 6 45 8 7/8 :8],  — 
6. . 6 3315 52,7 4816 30,5 54 7 4816 26)5 59:7 46]8 53] 9 39] 1811,— Hugh E, Strickland, Eng. naturalist. 
q in SF 6 32:5 53; 8 5216 2915 56.8 5076 25/5 59 8 46]9 34 |10 Of 1847,— Alexander Graham Bell, Am. electrician. 
Q gr. Hel. Lat. 5. 6. 30 Pea ga gs ee | 6: 28 be BG 1g. 61:46 ae4 6 0:9 45 }10 14 |10 43} 1792.— Isaac Lea, American naturalist. 
Venus rises 5.56 M, 6 28 | 5 56/10 35 | 6 26/5 58 10 50]6 23 | 6 12 IO 4f fro 55 j1r 27 | 1512.—G, Mercator, French geographer. 
¢ in aphelion. 6 27!5 57 |\xx 5216 25; § 59 ‘rr 46}6 21} 6 2 11 35 fxr 38) ... 1787. — J. Fraunhofer, German physicist. 
60§ dé Oh OO. 4} 6 25] 5 58) Morn.} 6 23:6 0} Morn.|6 20 6 3!Morm.]o 1410 27 |% 1746,—André Michaux, American botanist. 
ee ge te Dass Laneik: h. x6 ™ h = Roe Nara § Oa | 1792, — Sir William Herschel, Eng. astronomer, 
eco neg gee tren ee fo Sf om AS L837. — Henry Draper, American astronomer. 
D 8th, Sirius s. 7.33 A. 6 23 ;5 59| 0° 46 G22) |G to O36. 0: ag 1-6) “ero: (208 a: «Oo ). os 
@ in apogee. v.16 21)6 of} t 3776 20,6 2:1 29/6 18/6 4,21 42 8 L233 1451. —- Amerigo Vespucci, Italian explorer. 
Mars rises 6.13 M. 6 20,6 1,2 24]76 19|/6 3°2 16/6 1'6 5}; 2 373 11) 3 45] 1628.—M. Malpighi, Italian naturalist. 
Castor s. 8.8 A. 6 18 | Se A ea (A Sy Jeo a a 8) US SG © 12 4714 9 | 4 4 r811.— U. J. J. LeVerrier, French astronomer. 
Procyon s, 8,10 A, 6 16;6 41|3 4646 15 | 6 5:3 40/6 14416 6:3 2914 59. 5 20 | 1835.—Simon Newcomb, Amer. mathematician, 
% © superior. 6 15 }6 5/4 22/6 14/6 6!4 1716 12;};6 7/4 95 44) 6 1% | 1733.—J. Priestley, English chemist. 
Jupiter sets 5.13 M. | 6 1316 614 5646 12';6 7+ 4 53]6 11} 6 8,4 4616 22/6 51 1819, — E, Edlund, Swedish physicist. 
Day’s Length: h. 56m. h. : h. ; ; ‘ 
ieee et a ene ot don oe eS ee : | (1776.— Gerald Troost, American geologist. 
6 2.43 4 @ CE. 6. XT ; 6 71/5 29/6 1,6 8|5 2716 xo | 6 9:5 2317 21|7 28 |< r801.—George P. Marsh, American philologist. 
@ 16th, G 8 G. 6 9}/6 8] Sets. ]6 916 og] Sets. ]6 8/6 9g: Sets. | 7 38/8 2 ea eas L. Herschel, Eng. astronomer. 
€ in 23. 6. BO. TO dF saa FG OB G6 tod go 23 | 6 <e | 6 10° 7 2018 14/8 36} 41787.—G. 5. Ohm, German physicist. 
Saturn sets o.41 M. 6 6 | 6 11 8 30}6 6 | 6 11|8 2716 6 | 6 rr 8 2218 sr} 9 16} 1800,—F. Lieber, Am. publicist and geologist. 
Denebola s, 11.52 A. _ 6 4,6 12/9 3816 5:16 12/9 3476 5/6 12 9 25]9 30]9 59] 1782.—W. Biela, Austrian astronomer, 
@enters ‘, spring begins; 6WC¢.}6 3,6 13 |10 45/6 3/6 13 |10 39} 6 3 | 6 12 10 28 fro 14 |10 46 { 1834.—C, W. Eliot, Am. chemist and educator. 
§ 6 ©. ete 6 1) 6 mitr 50)6 2] 6 4 ltr 43/6 2/6 13 11 30 Jrxr 5 |xr 39] 1768.—J. B. J. Fourier, French physicist. 
_ Day’s Length: 12h. 16m. 12h, 15m 12h, 12m. 
nod. . 1s so/6 13 |Morn.|6 0| 6 «5 | Morn.{|6 1 | 6 13 | Morn]... i/o 41] 1799.—F. W. Argelander, German astronomer, 
€ a3d. 9 in$); ( inperigee. A} 5 57/6 16)0 5r 45 58/6 15} 0 43]5 59/6 14} 0 30] 0 43) 1 18] 1769.— William Smith, English geologist. — | 
Uranus sets 5.56 M. 5 56/6 17't 4715 57]/6 16) 4 gop 5 581)6 15) r 2741 541) 2 43] 1834.—J. W. Powell, Am. geol. and ethnologist. 
Pollux s. 7.24 A. 5 54|6 1812 3715 55/6 17/2 3115 57|6 1612 2073 xr} 4 2] (1516.—C. Gesner, German naturalist. _ 
Regulus s. 9.43 A. § S21 Or orl Ser 1.5 sa 6 18 | se 26] Ss 55 ):6 “63> 7 ha oe | 5 74 31753.— Count Rumford, American physicist. 
OY ¢; co 9. GO: 1 Or Sk A, Oe 82 7-6 Fost ae BBS. Veal, gst a. Gre al og © py 1773. — Nathaniel Bowditch, Am. mathematic’n. 
® in perihelion; ¢ gr. Hel. Lat.5.] 5 49 | 6 2214 3715 50/6 20:4 3515 53|6 18] 4 3r]6 15 6 47 14 thaw S. Dae French aE 
kd a a Eee eme ck Bee ese hee nite melsasetstoe tee ee ee ithe 5 t. Am. gist. 
Day’s Length: 12h. 36m r2h, 32m 12h. 27m | (2793 SHY PO CHOOI Tat IANO CBr 
(do de. “5 4716 23 5 1215 49 | 6 21 5 12]5 51 |6 18:5 11 7 6] 7 30| 
C) 30th. € in QQ. 5 45: 6 24 | Rises.} 5 4716 22 Rises.| 5 50 | 6 19 | Rises.} 7 48) 8 12! 
Neptune sets 9.36 A. 5 43:6 2517 39015 46 |6 23 7 3615 4916 2017 3148 29:8 gr 1396,—Réné D. Descartes, French philosopher. 
; ; 4 ; 
EASTERN, | CENTRAL. MOUNTAIN. ~ PACIFIC. A BRIFF GUIDE TO THE DECADE, 
aa laa ate ae ae zee Sa a es ss Mar. 1, 1880, fell on Monday. Mar. 1, 1886, will fall on Monday. 
é ELLE ade he me. a A, mM. ad. He Te, “ 66 eo “ ae eee oe eee 
Soe ee a | i ee Cae vs | Sao. oa : 1881, ae Tuesday. , 1887, ee Tuesday. 
1 o 37 A, 16 11 37 M. 16 10 37 M. | 16 9 37 M. 1882, Wednesday. 1888, Thursday. 
22 © 23> A, 25, ar og Mi. 23 10 23 M. | 23 9 23 M. ** 1883, “ “ Tursday. ee pE88g; 8 © f Eriday. 
30. 11 4o M. | 30 10 40 M, 30 g 40 M. | 30 8 go M, “ 3884, “ “ Scturday. 7 «ee & Saturday. 


1899, 


And everp plaine was pclothed facre 
With newe greene, and maketh sinale floures 
€o springen bere and there in fiel we and mede : 
So herp good and wholesome be be shouces.”’ 


CHAUCER. 


APRIL, 1885. 


“ Lodged in sunny cleft, 
Where the cold breezes come not, blooms alone 
The little wind-flower, whose just opened eye 
Ts blue as the spring heaven it gazes at, 
Startling the loiterer in the naked groves 


With unexpected beauty.” BRYANT. 
: ’ , | HiGH WaTER 
Mean time is used unless LATITUDE OF LATITUDE OF LATITUDE OF : ? 

: ; fe , TOWN New YORK. Fourth Month. 30 Dé . 
otherwise specified. pean STON, WASHINGTON. | CHARLESTON, S.C. |, gindard time} 2 t onth O Days 
Day | Day | Day | Moon’s PHENOMENA. Sun | Sun | Moon] Sun | Sun | Moon| Sun Sun | Moon : 

of | |Constel- | Rises. | Sets. | Rises. | Rises. | Sets. | Rises. | Rises. | Sets. | Rises. Mom. | Eve OF ie ee eee 
Year. eC) “Week. | lation. | H. M. | H. M.| H. M.] H. M./ H. M. | H. M.]H. M./| H. M. | H. M.]H. Me) He M, é : 

I | Ww. i x | Regulus s. 9.20 A. 5 42/6 26|8 go] 5 44|6 24|8 3615 47/6 20; 8 28]9 8) 9 29] 1744,—J. B, Lamarck, French zodlogist. 

gu be oe eee Venus rises 5.33 Al. 5 40/6 28/9 39]}5 4316 25])/9 3315 4616 21] 9 2349 47 [10 7] 1704.—E. F. Schlotheim, Ger, paleontologist. 

ar edie es ott Pollux s. 6.48 A. 5 38,6 29 |j10 35] 5 42} 6 26 10 28] 5 45 | 6 22 |10 16 fro 26 |10 45 1793. — Dionysius Lardner, Irish physicist, 

4 + Sa. | UW | Denebola s. 10.49 A. 5 36:6 30l11 28]5 3916 27 Ixr 20] 5 4416 23 Itt 7 [xr 7 |tz 26 |4 1809. — Benjamin Peirce, Amer, mathematician. 

ee mee a :f ~ { 1823. — Sir William Siemens, Eng. physicist. 
Easter Sunday. Day’s Length: 12h. 56m 12h. 50m 12h, 41m 
ea Se mM  : Spica s. 0.24 M. Set & 35 5|.6 31 | Morn.| 5 38 | 6 28 Morn.| 5 42/6 23 ES 1 56 |1r 53... | 1768.— Diedrich Karsten, Ger. mineralogist. 
6 M. J | @ in apogee. 5 33 | 6 32 ;° 1715 36.|6 29 0 O15 41 | 6 24 ,Morm.}o 12,0 47 ; 
7 Ast J ‘| Doth. & gr. Hel. Lat. N. 5 31} 6 33; 1 r]5 35} 6 30 0 5415 40/6 25 0 42} t 33521 49 | 1727.—M. Adanson, French naturalist. 
| 8 W. vp ; § gr. elong. E. 19 26’, 5) 80420: 34. bay aE 5: 235.170. BE Te ae S: B84 6 ces | I 2341 58) 2 53 1732. — David Rittenhouse, Amer. astronomer, 
9 ‘Thy Vp Mars rises 5.10 M. 5 28 16: 35.5 2 ro '5 32) 6 32 2 14. b 5. 97-516 26 Fe 54.42" ‘59 LS 53 1814. —C. J. Malmsten, Swedish mathematician. 
LO Fr Vp | Arcturus s. 0.56 M. 5 20;6 35:2 s4]5 3016 33; 2 50] 5 3 6 27 | 2 4313 554 40 ; 
1 II Sa. | | Alphaccas. 2.11). 5 2516 38:3 2715 2916 34,3 2515 3516 28) 3 20] 4 53! 5 24 | 1804.—O. L. Erdmann, German chemist. 
15. Low Sunday. Day’s Length: 13h, 16m 13h. 8m. 12h. 55m 
“102 | 12 ‘Su. | 2 | Jupiter sets 3-19 3.19 M. 5 23]16 39/3 sols 27,6 35/13 s8{5 33|6 28/3 56 “5 4816 74 1773.— Thomas Thomson, English chemist. 

| 13 M. x d%@; Cin Z. 5 2216 40 |-4 3145 26 | 6 36) 4 32415 32)6 291 4 32]6 22/6 49} 1743.— Thos. Jefferson, Am. statesman and nat. 

| 14 Tu. x€ © 14th. 6 QC. 5 2016 41/5 5]5 24,6 3715 8/5 32|6 30,5 tr] 7 5|7 31] 1629.—C. Huyghens, Dutch physicist. 

15 Ww. P mth, 6 % ¢. 5 18! 6 42! Sets. | 5 23 | 6 38); Sets. | 5 30/6 30, Sets. | 7 48 | 8 14 |41772.—E. G. Saint-Hilaire, French zodlogist. 

| 16 Th. oP SW ¢. 5 17/6 43) 8 3r]5 21/6 38; 8 26]5 29/6 31 8 16] 8 33) 8 58 | 1800. — James C. Ross, Brit. Arctic navigator. 

| 47 Fr, 8 © stationary. 5 15 | 6 4419 40] 5 20 | 6 39,9 3315 27|6 32,9 2119 20} 9 44 { 1794.—K. F. P. Martius, German botanist. 

Ss | 18 Sa. | eal 3h q3 ¢ m per: gee. 5 14:6 45 '10 45] 5 19 | 6 40 10 37] 5 26/6 32 10 24 |I0 12 [10 34 1822. — A. Petermann, German geographer. 
2d Sunday after Easter. Qay’s Length: 13h. 34m 13h. 24m, 13h, 8m, 
9 | 19 Su. | O Saturn sets 10.43 A. A. Ls 1216 46 [xx 4315 1716 42 (11 35 5 25 | 6 33 jn 22 fri Q |Il 30 | 1795. —C. G. Ehrenberg, German naturalist. 
| 20 M. O] Antares s, 2.28 M. 5 10; 6 48 | Morn.] 5 16 6 42 ,Morn.}| 5 24 | 6 34 | Morn.} ... | 0 15 1824. — Jules Marcou, Swiss and Am. geologist. 
21 Tu. im! ( 21st. 2 station iry. 5 9:16 4g} o 35 15.1416 43 © 215 2316 35 | 0 16] 0 32|,1 29] 1807.—L. Palmieri, Italian physicist. 
22 Wiech “ts Vegas. 4.31 M. 5. 7 1:6. s0:| 22.1 5° 33 | 6 44 1 17] 5 2216 35/1 Of r gr} 2 46] 1724.—Immanuel Kant, German philosopher. 
23 Th | & Ou, 3 6/6 sri2 245 12/6 45 1 58]5 2t'6 36/1 so] 2 52/3 55] 1798.—Sir W.E. Logan, Canadian geologist. 
| 24 a | 4 on sets 3.52 M. 5 4)6 52); 2 38]5 10,6 46.2 36/5 20 6 37,2 3113 59 14 52 eee Awe 
ee | 25 Sat ot 1 dG OE. LLLL—s—“‘“‘“‘“‘“‘“‘“‘“(“‘ ‘dS 8 6 5813 2 T 5 6 47: 3 1245 19 6 3713 915 4:5 43] 1819.— Otto W. Struve, Russian astronomer, 
3d Sunday after Easter. Day's s | Length: 13h. 53m 13h, 40m. 13h. 21m 
| 261 Su. | om Cite: —_ a a: (6 54]3 45 5 8.6 48 ' 3 46/15 17 | 6 3813 47] 5 5616 29 1774. — C. L. von Buch, German geologist. 
27) WNL | om dO % © inferior. 5 90;'6 55|4 1715 7:6 49 4 20/5 16:6 39/4 23]6 44| 7 10] 1791.—S.F.B, Morse, American electrician. 
28; Tu, [ | O 28th. 4 59 | © S60: Ma 48" 5. 526: 507 A 83S 266" 40 | 4 59]7 2617 48 | 1782.— William Darlington, American botanist. 
20): i We lt) eee 7 2oth. Neptune : ets 7.46 A. 4 57:6 58] Rises.}| 5 4 6 51! Rises.| 5 14 | 6 41 | Rises. | 8 8 | 8 28 | 1811.—J. W. Bailey, American microscopist. | 
; 30 | Th. ge On C5; 4 5616 59/8 2445 3:6 52'8 1845 13/6 4t, 8 6f8 4719 3 1834.—Sir J. Lubbock, English naturalist. 
ae PHASES, EASTERN CENTRAL. MOUNTAIN, ACIFIC A BRIEF GUIDE TO THE DECADE. 
aE aaa a | April 1, 1880, fellon Thursday. | April 1, 1886, will fall on Thursday. 
. AL mM. . A Ht. a. St. tit. a. kh. m “ 6c be “ Toa 
Last QUARTER 7 Q 42 M. 7 8 42 M. 7 7 42 M. | 7 6 42 M, “ sets “oO ee 66 pee 66 EE Hees 
NEw Moon. . 15 o 52 M. ™4 ir 52 A. 14 ro 52 A. | 14 9 52 A. 1882, Saturday. 1888, Sunday. 
First QUARTER 21 6 20 A. 21 5 20 A. 21 4 20 A. 21 3 20 A, “1883, ** “ Sunday. “1889, “ “ “ Monday. 
Futt Moon. 29 rt 14 M. 29 o 14 M. 28 ir 14 A. 28 10 14 A, “3884 © Tuesday. “ 3890, “ “ “© Tuesday. 
ae esas 


“HX hiniet by a mogsy stone 


Walf hidden from the ene! 
Fair ag a star, when snip one’ 


J shining in the skp.” 


“For half our Mays so awfully like mayn’t, 
’Twould rile a Shaker or an evrige saint ; 
Though [ own up I like our back’ard springs 
Thet kind o haggle with their greens an’ things, 


i 


1884, ce ce 


Thursday. 


1890, 


Aw when you most give up ithout more words 
MI 3 
WorpsworTH. AY, 1885. Toss the fields full o’ blossoms, leaves, an’ birds.” Lowr1. 

| Mean time is used unless LATITUDE OF LATITUDE OF LATITUDE OF Hicu WATER, . 

| otherwise specified. SLAP Aay BOSTON, WASHINGTON. | CHARLESTON, S.C.| New York. | Fifth Month. 31 Days. 

“Day | Day | Day | Moon’s |: PHENOMENA. Sun | Sun | Moon] Sun | Sun | Moon] Sun | Sun ; Moon|y,. | p.. ay 

of of of |Constel- Rises. | Sets. | Rises. ] Rises. | Sets. | Rises. } Rises.| Sets. | Rises. Morn. | Eve. OF Se pei 
Year. |Month.| Week. | lation. | __ |. M.[H. M.|H. M.|[H. M.|H. M.| HH. M.[H. M.| H. M.]H. M.[H. Mo} H. Mp 77 a eas = 
121 I Fr, Wt | «Regulus s. 7.22 A. 4 38417 o|9 19of5 2/6 53] 9 r2}5 12|6 4218 5919 2319 37 
122 2 Sa. Wo O|:s« Venus rises 5.6 M. 4 5317 110 tof 5 of 6 54]10 2]5 16 43] 9 49 ]10 1 {10 10 - | 
18. 4th Sunday after Easter. Day’s Length: 14h. rom. 13h, 56m. gh. 33m. (1797. ~ H. K. W. Berghaus, Ger. geographer. 
123 3 Su. J | Denebola s. 8.55 A. w. 14 5217 2 to 57] 4 59 6 55 |10 49} 5 10|6 43 |10 36 {10 39 |10 44 |< 1809.— L. G, de Koninck, Belg. paleontologist. 
124 4 M. ar dS @ @ superior; @ in apogee, 4 5017 3 itr 4ol4 58/6 56 1: 33]5 og | 6 44 \xr ar |xr 22 11 23] 1825.— Thomas H. Huxley, English naturalist. 
125 Bs fe ees “ff | Spica s. 10.23 A. 4.4917 4 )Morn.| 4 5716 57) Morn.} 5 9 | 6 45 |Morn|] ... | 0 8 }4 1811.—J. W. Draper, American physicist. 

126 6 W Vp Mars rises 4.15 M. 4 48) 7 gio 1814 5616 57!0 12/5 816 45/0 210 5;21 34 | 1832,— Isaac I. Hayes, American explorer. _ 
127 7 Th. VP D 7th. Arcturus s. 11.6A 4 47/7 6©)0 5344 55]}6 58)0 49/5 7}6 46/0 4ofo 56:1 57 | (1833.—F. P. W. Richthofen, German geologist, 
128 3 Fr, sx | Alphacca s. 0.25 M. 4 406) 7 8] 1 26) 4 54)6 59;1 2315 616 47} a 17] 55,2 51 

| 129 | 9 | Sa. = | Jupiter sets 1.33 M. 4 4417 9|1 57/4 5317 0:12 5615 5!6 47|1 52] 2 54:3 47] 1785.— James P. Espy. Amer. meteorologist. 

19. Rogation Sunday. Day’s Length: 14h. 27m, | 14h, gm. | 13h, 44m. __| (1773. — William Phillips, English geologist. 
1380. , to | Su go % in aphelion; € in 23. 4 43/7 10|2 28) 4 5s2}7 112 275 4) 6 48| 2 2713 51 | 4 40]4 1788.—A. J. Fresnel, French physicist. 
131: oa M. sé % stationary; 4 g. 4 42/7 11}3 144 51/7 213 375 3;6 4913 544 4715 26] 1722.—Peter Camper, Dutch physiologist. 
13212 Tu. pad boa a; ois - > A BEF 1S BB ae Sort 7 (9.3: 30-3; 4 Or 5 3 aS aE GO tg f #803. — J. J. Liebig, German chemist. _ 

+ 188 | 133 Ww. iS 690%; dUO. 4 4017 1314 12}4 49)7 414 18]5 2/6 54} 4 2616 3517 8 {< 1825.— Joseph Leidy, American biologist. 

f 134 14 Th. ~ @uth dWds dz. 4 3917 14! Sets. | 4 48) 7 5] Sets. | 5 1/6 51] Sets. | 7 28! 7 56 J< 1686.—G, D. Fahrenheit, German physicist. 
185 | 15 Fr, ¥ Saturn sets 9.13 A. 4 38/7 15|8 30/4 47)7 6/8 23]5 1]6 52}8 to} 8 19 | 8 44 | \r780.—J. J. Audubon, American ornithologist. 
136 | 16 | Sa. 8 dh «¢; C in perigee, A.|4 37/17 16)9 3314 4617 719 215 0/6 53!9 t2]9 141 9 34] 1799.— Ebenezer Emmons, American geologist. 
20. Sunday after Ascension. Day’s Length: 14h. 41m 14h. 23m. —_ 13h. 54m : = . 
137 oy Sue} O f) 2b @. 4 36|7 17 l10 3014 4517 8 [to 2314 59 | 6 53 |10 10 fro 10 {10 24 | ‘1741,— Faujas de Saint-Fond, French geologist. 

1 188 18 M, bbl Antares s. 0.38 M. 4 3517 18 jtr 2014 44)/7 8 itr 1414 59 | 6 54 |1r 3 4xr 10 [tr 19 | 1778.— Andrew Ure, Scotch chemist. 

189 | 19 Tu. | car Vega s. 2 44 M. 4 3417 19 | Morn.] 4 44/7 9 112 so] 4 58/6 55 ]xr sof... ]o 35] 1815.—Gen. J. G. Barnard, American engineer. 
140-20 W. Ki 2cth.h GUAqd. - 4 3317 20/0 3474 43;}7 10 | Morm.}| 4 57); 6 56{!Morn.]o 17/1 24 ; ; ; 

p 1410 a thy 2ist. Uranus sets 2.5 M. 4 3217 2110 41] 4 42/7 1|0o 38])4 57) 6 56}0 32] 1 19 | 2 30] 1819,—Sir Lyon Playfair, English chemist. 
142 | 22 kd .@) G6. 4 32/7 22|1 16] 4 4 | 7 TOT. AS A gO. he 7, eM. eg he 43 . 

} 148 | 23° | Sa, Ip Ping. 4 31 |7 ag | 1 4914 41/17 13|1 50] 4 56/6 58} 1 49] 3 3614 30] 1790.—J. Dumont d'Urville, French navigator. 

a Pentecost wins Sunday). Day’s Length: 4h. 54m. 4h, 33m. 14h. 3m. (1707. —~ Carl von Linné, Swedish naturalist. 

4: 24° | Su. IR @ in 2. 4 30/7 24/2 2014 40/7 13/2 2344 5516 58|)2 25] 4 37[15 24 |41793.— Edward Hitchcock, Amer. geologist. 
145 25 ~M., IR | % gr. elong, W. 24°59’. 420 127 a5 |e en Ea cag og ra oe 65 | a 35 6 59/3 of 5 31} 6 «1 | [ 1794. — William Whewell, English physicist. 
146 20 Tu. < | Altair s. 3.29 M. 4 28} 7 26/13 23/4 3917 15/3 29]4 5516 59] 3° 3716 22] 6 54 | | 1803.— Prince C. L. Bonaparte, Fr. ornithol. 
147 27 Ww. a Spica s. 8 56 A. 4 22) 7 26|}3 59)4 38)7 16) 4 614 5417 ©}4 17}7 8147 34 | (1820.—W. Chauvenet, Amer. mathematician. 
148 28 Th. Mm C) 28th. Neptune rises 4.5 M. 4 27 |7 27 | Rises.}| 4 3817 17/|Rises.| 4 54} 7 «+1 | Rises.] 7 51 | 8 g | 1807.— Louis Agassiz, Swiss and Am. naturalist. 
149 29 | Fr, TH OU Regulus. 4 2717 282;8 sf4 3717 1717 5814 53|/7 217 4418 30) 8 43} 1716.—L. Daubenton, French mineralogist. 

| 150 go; Sa | F [dg e. wv. 14 2617 2918 5314 3717 1818 4514 5317 218 3219 7149 12 121797.—K. F. Naumann, Ger. mineralogist. 

22. ‘Trinity Sunday. Day’s Length: tsh, 4m 14h. 43m. a 14h. 9m. oe (1817. — H. A. Hagen, Ger. and Am. entomol. 

1} 151 3t | Suu | ff | 8 gr. Hel. Lat. S.; @ in apogee.] 4 26] 7 30/9 38]14 36|7 1919 3144 5317 219 1819 4219 40 

MOON’S PHASES. . TR 

brsemae EASTERN, CENTRAL. MOUNTAIN. PACIFIC. A BRIEF GUIDE TO THE DECADE, 
(Standard Time.) ' 
cae ea as Sea May 1, 1880, fell on Saturday. May 1, 1886, will fall on Saturday. 
a. . WR, cn 4 ad. kh. m. ad. h. m., a. he me, “6 g cc OSE “ 88 6 6 Sunday. 

| Lasr QUARTER . : 7 3 43 Mz. 7 2 43 M. 7 rt 43 M. 7 o 43 M. 2 pe eee puneay: , gece ee dos Sig ie 4 

|; New Moon. as 14 10° 17 M. 14 9 17 M. 14 8 17 M. 14 7 17 M. 1882, Monday. 1888, Tuesday. 

| First QUARTER | 21 o 45 M. 20 tr 45 A, 20 10 45 A, 20 9g 45 A. «1883, “ “ Tuesday. “1889, “© “ “* Wednesday. 
Futt Moon. oa 28 3 31 A. 28 2. 31 28 1 31 A. 28. 0 Br A “ tite © Thursday. 


“’@is heaven alone is given awap, 


Cig onty God map be had for the ashing, 
Ao price ig get on the lavish summer, 
June map be had bp the poorest comer.” 


Mean time is used unless 


otherwise specified. 


“Day | Day | Day | Moon’s 
of of of | Constel- 
| Year. |Month.| Week. | lation. 


ne | [| eee 


152 I M. T 
1538 2 Tu. 

154 3 W. Vp 
155 4 Th = 
156 5 Fr, oe 
157 6 Sa. = 


28. ist Sunday after Trinity. 


LOWELL. 


PLANETARY 
PHENOMENA. 


Spica s. 8.36 A. 
Venus sets 7.54 A. 
Arcturus s, 9.20 A. 
Alphacca s. 10.35 A. 


D sth. 6 stationary; dW QO. 


@ in 23 


Su. i x 
159 | 8 M. 
160 9 Tu. 

W. 


164 | 13 Sa. Ol 
24, 2d Sunday after Trinity. 
165 | 14 Su. 


B 
= 
sspouud 


25. 3d Sunday after Trinity. 
W720) ar | ip 


(178 | 27 | Sa. 


26. 4th Sunday after Trinity. 
179 28 Su. - 
180 29 M. Vp 
181 30 Tu. Vp 


MOON’S PHASES. 
(Standard Time.) 


cera tnemamt, | A  f  | ee 


Last QUARTER. 
NEw Moon . 

First QuARTER 
FuLt Moon. ~* 


i ee 
Mars rises 3.11 M. 
Antares s. 11.8 A. 


6Ue dV dd. 
6 Od. 

@ir2th dh ¢. 

Oo @ dc; C in perigee. 


Day’s Length: 


Jupiter sets 11.17 A. 
Vega s. 0.58 M. 
Altair s. 2.6 M. 
GUC. 


O12): ; 
C roth. 66d; $n}; O50. 
q in 9}. 


Day’s Length: 


G) enters Ss; summer begins. 
Saturn rises 4.31 M. 


& in perihelion. 
Uranus sets 11.43 A. 
@ in perihelion. 


| O27th 6 8O superior. 
Day’s Length: 


( in apogee. 
Fomalhaut s. 4.21 M. 
Neptune rises 1.59 M. 


EASTERN. CENTRAL. 
a kh. m a, 
5 7 5 A. 5 
12 5 42 A, I2 
196 68 «648 SOM«;. 19 
27 6 18 M. 27 


JUNE, 1885. 


LATITUDE OF 
WASHINGTON. 


eS nn 


LATITUDE OF 


Day’s Length: 


PPR RER RE 
PRR RRR ED 
NSNNNNNN SY 


PPR RRDL 
NNN 


“ The oriole should build and tell 
fTis love-tale close beside my cell ; 
The idle butterfly 
Should rest him there, and there be heard 
The housewtfe bee and humming-bird.” Brvanr. 


_LatiruDE OF HicH Water, 


New York. | Sixth Month. | : 
CHARLESTON, S.C. | ggndard Time.) th Mont 30 Days 


Sun | Sun | Moon | Morn. | Eve. BIRTHDAYS 


pAPRRPPA 
PPP RHRP 


i Se ase 


Rises. | Sets. | Rises. 
te Gee bE oii lathe AE | ce, an ae oes OF SCIENTIFIC CELEBRITIES. 
A- 52.159 3 tO: “T4r0- (16. 16 <6 
4 52/7 3/10 39 j10 52 j10 43 
4 52/17 411 I5 {Ir 33 |1r 24 | 1726.—J. Hutton, Scotch geologist. 
4.5247 5 11 51 +. | O I4 | 1787.—L. C. Prévost, French geologist. 
4 52/7 5|Morm.}o 8/1 41] 1819.—J.C. Adams, English astronomer. 
4 5117 510 2640 58; 2 2] 1436.— Regiomontanus, German astronomer. 
14h. 15m, 
4osrf7 6/r xfr 53/3 7 
4 5117 6 | I 37/2 5714 Of 1821.—Sir Samuel W. Baker, Eng. traveller. 
4 51/7 7/12 16/4 214 59 ee 
4 51'7 7'3 O15 7! 5 544 1706.—J. Dollond, English optician. 
4 5117 813 49}6 10; 6 48] 1790,— J. E. Teschemacher, Am, mineralogist. 
4 53; 7 8] Sets. | 7 10] 7 40 ; 
4 5317 8)7 56}8 9g | 8 32] 1773.— Thomas Young, English physicist. 
14h. 18m 
4 stj7 9)8 s3f9 7[9 22 
4 5311;7 919 45 {10 3 \1I0 12 ; 
4 51/7 10/10 31 ir oj1r 4 1800. — Lord Rosse, Irish astronomer. 
4 51 | 7 10/1 13 [xr 59 [tr 57 }4 1821.—E. G. Squier, American archeologist. 
4 52{7 IO |r SI |r of 1791.— Denison Olmstead, American physicist. 
4 52|7 11 |Morn.|o 56/1 59 | 1781.— George Stephenson, English engineer. 
4 52/7 I}; o 26] 1 58 | 3 24 18z1.—Carlo Matteucci, Italian physicist. 
14h. 19m 
4 52/7 11/1 2/3 xr14 «3 44 1646.—G. W. Leibnitz, German mathematician. 
4 52)7 I} 1 3914 415 © | (178z1.—S. D. Poisson, French physicist. 
4 53)7 1112 17/5 615 51 f{ 1815.—J. J. Oppel, German physicist. 
4 5317 11|/2 58/6 216 35 1777. — John Ross, British Arctic navigator. 
4 53/17 I} 3 40]6 52/7 174 1814.— Paul Daubrée, French geologist. 
Ae oe TS Baek ge gO. 7 83 : So: 
4 5417 12! Rises.| 8 14 | 8 23 | 1806.—A. de Morgan, English mathematician. | 
14h. 18m 
A> S40 Te | 8 of 8 48} 8 so} 1812.—C. G. Page, American electrician. = | 
A 57) fee 8 3919 19 | 9 14 }¥ 1804.—C. U. Shepard, American mineralogist. 
4 5517 12;'9 1719 4919 41 | (1818.— Angelo Secchi, Italian astronomer. 
PACIFIC. A BRIEF GUIDE TO THE DECADE. 
June 1, 1880, fell on Tuesday. June 1, 1886, will fall on Tuesday. 
dad. kh. m., A 6“ 1881, co Gk Wednesday. 6e 1887, (Tn. eT 3 Wednesday. 
3 ve A. “« -1882, * “ Thursday. «1888, “ “ ** Friday. 
5 48 M. 6¢ 1883, (zy 66 Friday. ce 1889, ce ae ee Saturday. 
3 18 M. 66 . 1884, 66 66 co EK Sunday. 


** Sunday. 1890, 


“ Chere, through the tong, tong summer Hours, “ The crows flapped over by twos and threes, 


Che golden tight should fie, In the pool drowsed the cattle up to their knees, 
And thick poung herbs and groups of flowers 7 LEI E VUES SOME Gs ft Were 
Stand in their beauty by.” JULY 188 The one day of summer tn all the year, 
: BRYANT. 9 5- And the very leaves seemed to sing on the trees.” Lower. 
Mean time is used unless LatTITUDE OF LATITUDE OF LATITUDE OF Hicu Water, 
. : : New York. Seventh Month. 3o1 D ‘ 
| otherwise specified. PLANETARY BOSTON. WASHINGTON. {| CHARLESTON, S.C. | cbvarddine)| “EVE ays 
Day | Day | Day | Moon’s PHENOMENA. Sun | Sun | Moon] Sun |; Sun ; Moon | Sun Sun | Moon 
_ of of of | Constel- | Rises. | Sets. | Rises. | Rises. Sets. | Rises. | Rises. | Sets. Rises. Mom. | Eve. OF " SCIENTIFIC CECEBRITIES. 
Year. |Month.| Week. | lation. | H. M.|H. M.|H. M.|H. M.| H. M.|H. M.|H. M./|H. M.j| H. M.| Hu. M.|H. M. 
182 I W. Vp @ in QQ. 4 2717 40 )|10 1] 4 38 | 29 | 9 58]/4 5517 1219 52 ]10 22 |10 14 1750, — Franz Huber, Swiss entomologist. 
183 2 Th. a Venus sets 8,30 A. 4 2717 40 iI0 3144 39 | i 29 110 30] 4 50|7 12 110 26 |ro 56 {10 49 1803. — Edouard Constant Biot, Fr. astronomer. 
184 3 Fr. a G@) in apogee; € in 25. 4 BSP AO TT: Eb A B94.) 7 es tr} 4 56|}7 12 |[xxr ofrr 35 jxxr 28 1840, — Francis A. Walker, American publicist. 
185 4 Sa. x 6 gr. Hel. Lat. N. “14 2917 39 111 3214 40[7 28 34.[4 5717 Ir ltr 36 «OF 83 


27. sth Sunday after Trinit ’ . Day’s Length: ish. 1om. 14h, Sine a ae 14h. 14m, Pe, : 
2 J ® A = beta ee ad hsteee ee antes | pee ease as Vogt, Swiss naturalist. 


186 5 Su. x D sth. Alphacca s. 8.33 A. 4 29|7 39 |Morn.] 4 40; 7 28 | Morn.] 4 57/7 1 |Morn}o 15/1 18 1820, — W. J. M. Rankine, Scotch engineer. 

| 187 6 M. x Antares s. 9.21 A 4 29/7 39;0 ,414 41 | 7 22};0 8] 4 58;7 1 ]}o 12] 316] 2 19 ]< 1766.— Alexander Wilson, Amer. ornithologist. 
188 7 Tu. oP Mars rises 2.27 M. 4 3017 3810 3944 41 | 7 28; 0 45) 4 58) 7 11} 0 53]2 15 | 3 25 | | 1831.— Daniel C. Gilman, American educator. 
189 = 8 W. oP Ww 4 31) 7 38) 2-10) 4 424 9 27 8 Ee  OO-lw*. 5G--7 TTD 37'-)-9 28) a 33 1809. — Robert W. Gibbes, American naturalist. | 
180 | 9 The 8 Oe |. 4 3217 38/2 514 43 | 7 27) 2 131 4 56 1.7 tole 2604 3178-34 1809. — F. A. Quenstedt, German geologist. 
191 10 Fr. & GG: S.14 33/7 3712 5014 43/7 2613 844 5017 10/3 2245 54/6 32 1732.— J. J..de LaLande, French astronomer. 
192 IT Sa. oO ( in perigee. eae cee ee ee eee ee ee ee) | 4°25 | G58 | 7 27 ps — Samuel L. Dana, American chemist. 
28. 6th Sunday after Trinity. — Day’s Length: 15h, 2m. 14h. 41m, 14h. 8m. Sea oR SION: English physic’ 
193 12 Su O @ urth, 12th. Jupiter sets 9.37 A.[ 4 34 {7 36] Sets. | 4 45 | 7 26! Sets. }5 117 g! Sets. | 7 57; 8 18] 18r7.—Henry D. Thoreau, Amer. naturalist. 
194 13 M Zo OO €3O: Foe. 4 3517 36/8 35/4 45/7 25)8 31/5 117 9 2218 54/19 7 1800, — J. B. Dumas, French chemist. 
185 | 14 Tu car GUC. 4 30/7 35|9 1614 4617 24/9 1315 2 | 7 919 849 4719-55 ees — Johannes Miiller, German physiologist. 
196 | 15 W. fl | Vegas. 10.56 A 4 37} 7 3419 5214 47!7 24)9 5st] 5 317 819 49 |x0 39 [10 42 
197 16 An Fe) 66 C. 4 38} 7 34 }10 25} 4 48 | 7 23 j10 26] 5 3)7 8 |r0 26 [rx 32 (x1 34] 1746.—G. Piazzi, Italian astronomer. 
198 17 | Fr. im 56 $2; Cin 4 3817 33 |10 5714 48|}7 23 }11 of 5 4]7 Sir 3 6 es, 23 1768. — Thaddeus M. Harris, Amer. naturalist. 
199 18 L Sa MM Q gr. Hel. Lat. N 4 39/7 32111 30/4 49:7 22111 35]5 517 #7 tr 4010 26] 1 22] 18rr.— Karl L. Littrow, Austrian astronomer. 


29. 7th Sunday after Trinity. Day’s Length: igh. 52m. 14h, 32m, 14h, 2m. 
200 19 Su. | Saturn rises3.0M. ~~ | 4 40 [ 7 32 | Morn. 


( 18th. Saturn rises 3.0 M. 24 ea — A. D. Bache, American geodesist. 


= 4 40[7 4 50/7 22|Morn}5 5|7 7 .{ 23 | 2 
| 201 20 M. aa 3 k 1Geminorum. 4 41) 7 31/0 414 51); 7 21/0 tof 5 6,7 6,0 18] 2 241 3 29 | (1846. — Edward C. Pickering, Am. astronomer. 

202 2t Tu, aT Altair s. 11.45 A. 4 42} 7 30)0° 4014 52!7 20;0 48}5 7:7 5]0 58] 3 33} 4 30] 18r0,—H. V. Regnault, French physicist. 

203 22 W. Mm Fomalhaut s. 2.50 M. 4 43/7 2911 19} 4 52)7 19} 2 2715 717 5/2 40] 4 42/15 24 |] 1784.—F. W. Bessel, German astronomer. 

204 ) 28 Th MN Markab. s. 2.54 M. Y. 14 4417 28/2 %rr14 53:7 19|/2 lof5 817 4)2 24} 5 gr | 6 13] 1752,—M.A. Pictet, Swiss physicist. 

205 24 Fr. wa Uranus sets 9.51 A. 4 45/7 27}2 46} 4 54/7 18) 2 5515 817 413 91 6 33|6 48] 1737.—A. Dalrymple, English hydrographer. 
206 25 Sa. T ( in apogee. 4 40} 7 26/3 34/4 5517 17/13 43415 917 #313 5717 1617 29} 1778.—Heinrich A. Vogel, German chemist. 
130. 8th Sunday after Trinity. _Day’s Length: t4h. 38m. 14h. 20m. 13h. 52m. 

207 | 26 Su. T © 26th. Jd §% Regulus. AAT ly 25. ae 2g “4 5617 16 4.3515 10|7. 2/4 48] 7 51 |7 59] 1787.—T.F. L. Nees v, Esenbeck, Ger. botanist. 

208 | 27 M. Vp O in 0. 4 4817 24; Rises. | 4 57} 7 15 | Rises.} 5 10} 7 2) Rises.| 8 24 | 8 26 }% 1667.— Johann Bernouilli, Swiss mathematician. 

209 | 28 piety Vv Alsentb s. 3.43 M. 4 4917 23}8 514 5717 1418 245 1117 417 5548 5318 49} | 1787.— Thomas Say, American zoologist. 

210 | 29 | W. oe Polaris s. 4.48 M. 4 5017 22/8 3514 58]7 13.8 3315 12}7 0:8 29/9 21} 9 181 | 1801.—G, B, Airy, English astronomer. 

211 | 30 Th. on | Neptune rises 11.59 A. 4 51 | 7 21;9 514 59;7 12;9 5]5 12|'6 59'9 319 5019 47 | { 1800.— Friedrich Wohler, German chemist. 

} 212 | 31 | Fr, x | Cn B. 4 5217 20/9 3545 o | 7 19 3715 13 |6 5819 38 fro 22 |10 19 |X 1829.—J. A. Meigs, American ethnologist. 
N’S P ES. | 
sae is : a S- |. EASTERN. | CENTRAL. MOUNTAIN. | PACIFIC. A BRIEF GUIDE TO THE DECADE. 
be ee eee! Sg Se PO 2 a paly 4, 1880, ia on Sunday. | July 4, 1886, will fall on Sunday. 
a, 2. 72. i . 2. Fe, ‘ @. 992, . (ar LL 73 | (Ts rs! 

Last QUARTER. . . . . 5 7 26 M. 5 gs ee aG- VE | 6. 5-26 ME, 5 4 26 M. e sites Bar ke Moneys aa Bas, be otter ae Money: 
iNew Moon. .... . io. °O.16-..M, er Py. 16 Ay fis DOr 26 AG | Ir 9 16 A, 1882, Tuesday. 1888, Wednesday. 
iFirst QUARTER .... 18 7 20 A. 18 6 20 A, To. 1 5 386. A; 18 4 20 A. “< 1883, “ ‘“* Wednesday. “¢ 1889, “ “ ‘* Thursday. 
;Futt Moon. .... . 26 9g 23 A. 26 8 23 A 26 7 23 A. 26 6 23 A. 

| 


zs 1884, e666 Friday. : 6“ 1890, (Tans nc Friday. 


“¢ Che tender spech{ed moth bere dancing geen, | “ The sky isa drinking-cup that was oerturned of old, 


Che haulting grasshopper of glossp green, And it poureth forth in the eyes of men its wine of airy gold. 
And alt-profific summer’s porting train, We drink of the wine all day, till the last drop ts drained uf, 
Cheir tittle fives by harioug pow’rs sustain.” _ AUGUST 38 And are lighted off to bed by the jewels in the cup.” 
BLOOMFIELD, ’ I 5- . R. H. Sropparp. 
Mean time is used unless | LATITUDE OF LATITUDE OF LATITUDE OF i eee Eichth Month 31D 
otherwise specified. PLANETARY BOSTON. WASHINGTON. | CHARLESTON, S.C. | iundard Dime.) 18. Ont. ays. 
Day | Day | Day | Moon’s PHENOMENA. “Sun {| Sun {| Moon] Sun | Sun | Moon] Sun | Sun { Moon]y,. | wi! ®#&3$ptomanave... 
of of | of (Constel-| Rises. | Sets. | Rises. | Rises. | Sets. | Rises } Rises. | Sets. | Rises. Morn.; Eve. OF SCIENTIFIC De ORTES. 
Year. |Month. ee lation. eee eS eee ee H. M. | H. M.| H. M. oes ee H. M.[H. M./| H. M |H. M. H. M.| H. M. 
213 t Sa. | | Antares s. 7.40 A. 4 5317 19110 6/5 21;,7 I lt0 gf 5 1416 57 10 13 |II 2 {10 59 } 1778. — John C. Abintiry American anatomist. 
fay Ae ae sy ; ; : Sh. Aan. “~T | 1779. — Lorenz Oken, German naturalist. 
| 31. oth Sunday after Trinity, Cay’ Length: a scams aan (hil ze 43° (1818, — Maria Mitchell, American astronomer. 
214 ef Sled  9e Ve piu sets 8.19 A. 4 5417 18 |j10 3915 2:17 9g ee 4445 14|6 37 |jr0 51 frr 48 !xr 45 
215 iS M. : f ! D3d Vega - 9.42 A. Qe S59 AG 4tr 26.) 5 Sg 8 er. caat ts) gc) 6 SGT 38 .. | 0 43] 1773.— Jeremiah Day, American mathematician. 
216 4 Tu. ee Oe iD ¢ 4 56 | 7 18 ir s8{5 4:7 71Morn.}5 16; 6 55 |Morn.fjo 41/1 46 
217 5 W. 8 i Ah E Comino: OU De pe 4 57 7 14}Morn.}] 5 5 7 6,0 6345 16/6 5410 18] 1 49,2 57 1802, —N. H. Abel, Norwegian mathematician. 
218 6 Th. '8 + § gr. elong. E. 27°23; 6 Fh. 14 58:7 13/0 4715 517 5 | o 56/5 17/6 53:1 Qf 3 10! 4 10] 1766.— William H. Wollaston, Eng. physicist. 
219 7 | Fr. Ol | Sinaphelion; gh ¢C; Boris Rive SoA 7 Ira 259 eG | 7 4/1 52415 1816 52! 2 6]4 3215 18 1727 — James Bowdoin, American physicist. 
220 8 Sa. Oo |} 46 $ g. 5 o!7 tol2 46/5 7i7z7 3/2 5515 19 16 52! 3 845 44] 6 17] 1799.— Benjamin Silliman, American chemist. 
| 32. toth Sunday after r Trinity. Day’s foe 14h, 8m. 13h. 54m 13h, 32m, 
| 221 9 Su. Ey qi pene ; Gr tle. SO aes ps. 8 [7 21/4 3/5 19/6 51/4 1516 47,7 10] 1822. — J. A. W. Moleschott, Dutch physiologist. 
222 | 10 M. | & @i on Mars rises 1.48 M. 5 217 7 | Sets. |] 5 9/)7 oO] Sets. | 5 2016 30, Sets. | 7 43) 8 1 | (1779.— Joachim Barrande, Bohemian paleontol. 
2238 | «1 Tu. ‘ol CO lt Be « | 7 6:7 4615 10}6 5917 44]5 2116 49/7 40} 8 3518 48 < 1814. =a Wyman, American physiologist. 
| 224 12 W. | 8 5 % « are g 5 417 418 22[5 11] 6 58)8 2215 21,6 48/8 2tf 9 24/19 34] {1814.—A. J. Angstrém, Swedish astronomer. 
225 =, 13 Th. Ip 46 a ¢ in é: G Ua ig 3 | 8 56]}5 1216 56]8 s58]5 22}6 47} 9 Of1o g j10 22 |¢ 1819. — George G. Stokes, Irish physicist. 
226. 14 Fr. Ip Altair s. 10.10 A, 5 617 2/19 30]5 1316 5519 3415 23)6 451}9 38410 56 |xx 7 | 1777-—H.C. Oersted, Danish physicist. 
227 Is Sa a Fomalhaut s. 1.16 M. 5 717 0't0 445 14] 6 54 fro 10f 5 24 | 6 44 |10 17 fII_ 47 |11 54 
83. 11th Sunday after Trinity, _ ene ae 13h. 57m. 13h, 38m, ~ _ gh. rom, fd 2743. — A. L. Lavoisier, French chemist. 
228 | 16 Su. pan Jupiter sets 7.37 A. 5 81/6. so |7 30 [5 £5 1°60: 53 lo 4615 24|6 43 |10 56 .. | 0 40 [4 1821.—A. Cayley, English mathematician. 
229 , 17 | M. | & | @ 17th. Markabs. 1.16 M. 5 to]| 6 57 11 17] 5 15|6 sr irtr 25} 5 25/6 42 111 37 $0 48; 1 41 1699. — B. J. Jussieu, French botanist. 
230 18 Tu.) MW OW o. 5 Ir} 6 56 |lxr 58] 5 16); 6 50 }Morn.] 5 26; 6 4r | Morn.}| 1 50} 2 46 { 1646. — J. Flamsteed, English astronomer. 
231 | 19 Ww. ; O & B Virginis. 5 12|6 54 |Morn}5 17}6 49)/0 715 26;6 40}0 20/3 2] 3 50 ]41793.— Elisha Mitchell, American naturalist. 
282 | 20 The. gh ® stationary. ZS 13) 6° 53 10 4245 184 6-47 1 o-~-sr 45 27 76. 305) 395 | 4-4] 4-49 eto — Bernhard Studer, Swiss geologist. 
233 | at Fr. - @ in apogee. § 40: 81 |t “30° S-- 19 | Gs 46-1 2 29-1 527 (6 38/1 53415 16:5 39 820. — John Tyndall, English physicist. 
2384 | 22 | Sa. Bf Saturn rises 1.2 M. 5 15 | 6 50|2 21] 5 20 16 44/2 3045 28) 6 36/2 4216 4: 6 22 | 1647.—D. Papin, French physicist. 
34. 12th Sunday after Trinity. Day’s Length: 13h. 32m. 13h, 22m. 13h. 6m. Lars6. — Baden Powell, English mathematician. 
235 23. | Su. VP. | oe s. 2.0 M. 15 1616 48/3 1 [5 2116 4313 2315 29! 6 3513 3516 44 | 6 58] 1769.—George Cuvier, French naturalist. 
236 24 | M. VP 5 17|6 46) 4 tr] 5 22}6 4214 18] 5 3016 3414 27417 1917 27 1784. — Joseph E. Worcester, American geogra- 
237 25 | Tu, on ‘eo 25th. Uranus sets 7.47 A. 5 18 | 6 45 | Rises.}| 5 23) 6 40} Rises.| 5 30/6 33 | Rises.]| 7 50/7 54 pher and philologist. 
238 26 | W. on Polaris s. 2.58 S19 (6 43°17 9 f 5 24 | 6 3977 815 31:16 3217 618 2118 27° 
239 27 Th. pe OOU; 9 gr. Hel. Lat. S.; C in®$.}5 20/6 4117 3045 25)6 3817 40) 5 31} 6 3017 40} 8 52 | 8 54 | (1749. — Wilhelm von Goethe, Ger. poet and nat. | 
240 | 28 Fr. pad W stationary. 5 21 |6 40/8 10] 5 26/}6 3618 1315 32;6 29} 8 15} 9 19; 9 25 }4 1810,—O. M. Mitchel, Amer. astronomer. 
| 241 29 Sa. x | Achernar s. 3.3 M, 5 22|/6 3818 43]5 2616 3418 47} 5 33}6 28} 8 5340 54 }10 0 [4 1779.—J. J. Berzelius, Swedish chemist. 
| 35. 13th Sunday after Trinity. Day’s Length: 13h. 14m. 13h. 6m. 12h. 54m. | t809. — Oliver Wendell Holmes, Am. physiol. 
242 | 30 Su. | 7 | Neptune rises 9.58 A. ~ |s 23/6 3719 18] 5 ©. 33.4 0.245 /'5. 33. 1.6°"27- | 33 |10 35 [10 40 { Oswald Heers, Swiss naturalist. 
243 | 31 | M. PO Oe. : P 24 | 6 35 9 5715 2816 31 l10 445 3416 25 Ir0 15 frr 23 [rr 29 | | 182ex.—H. L. F. Helmholtz, German physicist. 
MOON’S PHASES. 
ae fae Sa EASTERN, | CENTRAL. MOUNTAIN, PACIFIC. A BRIEF GUIDE TO THE DECADE. 
SA Toot Rea alee eel 3 cae ee a cee ge Ale ee he Aug. 1, 1880, fell on Sunday. Aug. 1, 1886, will fall on Sunday. 
z. 2. Fe, d. hh. mt. dad. A. mM, ad. fh. Me. ‘ec cee ce 8 6 et 6 Monday. 
Last QUARTER ... . 5° ge 66. A, 3. 3. 56 A, 3 2 56 A oir 6-~ Ae zy ies be “ee aaa ‘e oe eg a Bee 
New Moon. ..... 10 7 14 M. ro 6 14 M, 10 5 144 M. 10 4 14 M. 1882, Tuesday. 1888, i ednesday. 
First QUARTER . .. . 17 8 47 M. 17 Og az OM. 17 6 47 M. 17 5 47 M. ** 1883, ‘** ‘* Wednesday. “* 1889, “ “ “ Thursday. 
Futt Moon. . ... . 25 o 25 A. 25 11 25 M, 25 10 25 M. 2, 9 25 M. «1884,  “ Priday. “1890, “ “ © Friday. 


“ Garth's increage, foigon plenty, 
Warns and garners never emptp, 
Dines with clustering bunches growing, 
Plante with goodly burthen bowing ; 
Spring come to pou at the farthest 


«Fn the terp end of Harvest!” SHAKSPEARE. BRYANT. 
; : HicH WATER 
Mean time is used unless LATITUDE OF LATITUDE OF LATITUDE OF a : 
otherwise specified. ane BOSTON. WASHINGTON. |CHARLESTON, s.c.| New Yors. | Ninth Month. 30 Days. 
Day | Day Day Moon’s PHENOMENA. Sun Sun {| Moon] Sun | Sun | Moon|{ Sun Sun | Moon | 
of of of | Constel- Rises. | Sets. | Rises. | Rises. | Sets. | Rises. | Rises. | Sets. | Risés. Moms | Eye. OF eee. a earns 
Year. ;Month.| Week. | lation. H. M.|H. M.|H. M.|H. M./) H. M.| He M.|H. M.|H. M./H. M.|H. M. | H. M. ; 
244 I Tu. 8 p rst. Hamel s. 3.18 M. 5 en |°6 33 fo 42 5-5 aq | 6 29 l10 51] 5 35/6 24 ]ir 3] ..-+ | 0 18] 1806,—Stephen Alexander, Amer. astronomer, | 
245 2 W. 8 2d.  % © inferior. Bo 2604-6. Sr fre 34 > BO lO 288 lay 4s fs 3546. 23 lex. 57 1 © 30.) 1 23 ; a, 
246 3 Th. UO OG 5 27 |6 30]Morn.] 5 32 6 26|Morn.| 5 36; 6 21 | Morn.| 1 45 | 2 38] 1814.—James J. Sylvester, Eng. mathematician. 
247 4 Fr. im Ov. B80 1-6. 20.) 0 Sa) B32 | 6 25/0 41] 5 37/6 20/0 55]3 10] 3 54 | (1766.—J. Dalton, English chemist. 
248 5 Sa. car Venus sets 7.41 A 5 3016 26/1 36/5 33/6 23|]1 4515 37/16 1912 57/4 2015 2 £ 1826, —T. Sterry Hunt, Canadian chemist. — 
836. 14th Sunday after Trinity Day’s Length: 12h. 53m 12h. 48m. 12h. 39m $012.9 Gillis. A aenican demononies 
249 6 Su. car ( in perigee 6 on | 6 e442 Ay fe a4. | Ge (22-[ o> ee a B86: S71 S ee Be Go f 1813. — John Cassin, American naturalist. 
250 7 M. @) 6% «. 5 9216 so) 5 56) 5 a5 | 6 20/4 2]5 38;6 16|4 10} 6 34 | 6 53} 1707.—G. L. L. Buffon, French naturalist. 
251 8 Tu. cy @sh d6Yas dYO. 5 33 | 6 21}. Sets. | 5 35 | 6 19! Sets. |] 5 39 | 6 15] Sets.} 7 25 | 7 41 | 1837, — Raphael Pumpelly, American geologist. 
202 9 W. cy O63 Cane). 5 34/6 19/6 sr} 5 36|6 17/6 s2]}5 40/6 13|6 52] 8 121 8 32 | (1771.—Mungo Park, Scotch explorer. _ 
253 10 Th. Tp Algol s. 3.42 M 5 35|6 1817 2515 37|6 1) 7 2]5 4o!|6 12/7 3148 5419 14 }4 1839.—Charles S. Peirce, Amer. mathematician, 
254 II Fr. it) 4d 2a. 5 306;6 16/7 59]5 38:6 14|8 4]5 41} 6 1] 8 to] 9 38/9 55] 1798.—F. E. Neumann, German mineralogist. 
255 12 Sa. a 6 stationary; @ in 23. 5 3716 t4|8 35,5 39 |6 12/8 gar] s5 42|]6 9 | 8 so ]1x0 23 |10 39 ie ae M. Eerie ees een soloe es 
— t : 
37. 15th Sunday after Trinity. Day’s Length: 12h. 34m. 12h, 31m 12h, 25m Be Daag aes a eee meen palegnioioeet 
256 rm 2=6 |; Su. nan Mars rises 1.16 M. 5 3816 r219 1315 40/6 tr (9 2t15 4316 849 32 4rxr 8 lxx 25 | 1778.—J.G. A. Chevallier, French optician. - 
257 14 M. ™m Vega s. 6.57 A. B 49:16" ir 1 Sa) sar }G O-lto -3°1.5943 16 97 (e015 HTT 50) ws 1769. —- Alexander Humboldt, German savant. 
258 | 15 Tu. m ¢ rth. Sin QQ; Sgr.el.W.17°52’.} 5 40|6 9g [10 37]5 42|;6 8 j10 46]5 44/6 5 |1r of o 8/0 53 
259 16 W. 1 16th. Jupiter rises 5.16 M. w&.} 5 41) 6 7 |11 2415 42}6 611 3345 4416 4511 47 ]1 TO} 1 54 oe 
260 17 Thi J Saturn rises 11.26 A, 5 42/6 51|1Morn.]|5 43/|6 -4}Morn{5 45 {6 3]Morn.| 2 29 |] 2 56 [pee — A. M. Legendre, French mathematician. 
261 18 Fr, t ( in apogee. 5 43;/6 3/0 4]5 44|/6 3]/0 2315 46/6 2]0 3643 38] 3 58 |< 18r9.—J. B. L. Foucault, French physicist. 
262 19 Sa, Vp Uranus sets 6.14 A. 5 4416 2})1 715 4516 rj] 2 1545 4616 of]: 2744 3714 49 ei — pee sala nee zoologist. 
: .—C. H. F. Pet i t : 
88. 16th Sunday after Trinity. Day’s Length: 12h, 14m 12h, 14m. 12h, 12m. 813 atl oi ak 
263 | 20 Su. ez % in perihelion. 5 46/6 of/2 2]5 46/6 of 2 9f5 47/5 59/2 19] 5 24) 5 33 . : 
264 21 M. Vy. | Altairs. 7.41 A. 5 4715 58!2 sols 47/15 58:3 5]5 4815 58;3 1216 5]6 1809. — D, Houghton, American geologist, 
265 22 Tu. bert ©) enters ++; autumn begins. 5 48} 5 56;3 5815 4815 5714 215 4815 56) 4 7)6 40} 6 524 1791.—M. Faraday, English physicist. 
266 23 W. = O 23d. @ in 23. 5 49|5 55 | 4.5815 49/5 55/5 175 49/5 55/5, 3/7 15|7 23] 1791.——J. F. Encke, German astronomer. 
267 24 Th. pra 24th. of in Praesepe. 5 50/5 53! Rises.| 5 50/5 53 | Rises. | 5 50/5 53 / Rises.| 7 41 | 7 56] 1819.—H. L. Fizeau, French physicist. 
268 25 Fr. x Neptune rises 8.16 A. SB ORy ee RE | 6: 4448 Bad So St 1:6. 48-1 e505) e 52°4-6 52.) 829%) E> 230 Vee — Abraham Gottlob Werner, Ger. geol. 
269 26 Sa. P 5d 6. 5 5215 4917 1845 52/5 50 eZ 24/5 51/5 51/17 31 | 8 5419 #427 | b1798.—Eliede Beaumont, French geologist. 
39. x7th Sunday after Trinity Day’s Length: rth, 55m. ith, 56m, rth, 57m Citig NOG Kasten Connanmathenaucan 
270 27 Su. i Oxo 2. 5 53/15 4817 57})5 5215 4818 415 5215 4918 14] 9 3419 47 [4 1824.— Benj. A. Gould, American astronomer. 
271 28 M. 8 AWC. 5 5415 4618 ar] 5 5315 47:8 49]15 52/5 4819 1 [10 18 |10 34 | 1807.—Arnold Guyot, Swiss and Amer. geog. 
272 29 Tu. Re Fomalhaut s. 10.15 A. 5 55/5 44/9 30/5 54/5 45|9 3915 53)5 4719 52 [11 6 j1r 30 
273 30 W. 8 & gr. Hel. Lat. N. 5 56!15 43 |x0 25]5 55.15 43 Ito 3415 5415 45 |10 48 pf Oe 28 
N’ SES. . 
aa : EASTERN. CENTRAL, MOUNTAIN. PACIFIC. | A BRIEF GUIDE TO THE DECADE. 
‘ Sept. 1, 1880, fell on Wednesday. | Sept. 1, 1886, will fall on Wednesday. 
d. hh. m. a. kh. m ad. kh. m ad. h. me 66 cok ‘6 ce ee ee TH 
Last QUARTER .. 2 o 15 M. I 15 A. 1 ro 15 A. rT 9 15 A, ie pe, oe i eae 7 ae oie oi oles s urea 
NEw Moor . ; 8 3 43 «A; 8 de: oh 8 + 43 A. 8 6 43 A. 1882, Friday. 1888, aturday. 
IirsT QUARTER . . 1 1 15 M. 16 15 M. ts ir 1 A. 15 to 15 A, « 1883, “ “ Saturday. “1889, “ “ ‘ Sunday. 
FuLL Moon. . 24 2 55 M. 24 55 M. 24 o 55 M. 23 11 55 A, “<-1884, “ “ Monday. “1890, “ “ * Monday. 


SEPTEMBER, 1885. 


“ The wind-flower and the violet, they perished long ago, 
And the brier-rose and the orchis died amid the summer glow ; 
But on the hill the golden-rod, and the aster in the wood, | 
And the yellow sunflower by the brook in autumn beauty stood.” 


“ Che swamp-oak, with hig ronal purpie on, “ Thou blossom, bright with autumn dew, 


Glareg red as blood across the ginking sun, And colored with the heaven's own blue, 
Che chestnuts, labish of their tong-h1d gotd, | That openest when the quiet ge . 
Co the faint summer, beggard now and ofd, . ee bs se Ty es ae 
our back the sunshine boarded ’neath ber faboring eve.’ Ou Wailest Late, ana com Sst alone, 
P b b . LowELL. OCTOBER, I 885. When woods are bare and birds have flown.” Bryan. 
, HicH WATER 
Mean time is used unless LATITUDE OF LATITUDE OF LATITUDE OF ; 
| otherwise specified. se aNCnPARY, BOSTON. WASHINGTON. | CHARLESTON, S.C.}, NEW YORK, | Tenth Month. 31 Days. 
Da Da Da Moon’s PHENOMENA. - - Sun Sun | Moon] Sun Sun | Moon] Sun Sun {| Moon 
we a ie Constel- Rises. | Sets. | Rises. | Rises. | Sets. | Rises. }] Rises.| Sets. | Rises. Morn. | Eve. OF er a Tea Ries 
Year. |Month.| Week. | lation. _| HM. | H.oM.| HH. M.|H. M.| H. M.| HH. M.]H. M.|H. M.|H. M.|H. M.| H. OM, | : 
274 i eo O Dist OhO;: dh C. 5-58 )5 4r irr 26] 5 56/5 42 {tr 3515 54] 5 44 jtr 48]0 38/1 9 | 1814.—H.A.E. A. Faye, French astronomer. | 
275 2 Fr. oO Venus sets 7.13 A. 5-59 |5 39 }|Morn.]| 5 57}5 40|]Morn.] 5 55 |5 43 |Morn.] 1 56| 2 22 
276 3 Sa: oS Oo o& C; C in perigee. 6 0-5: 37 4:0 ge.) 5 38 Le 386-1 O. -40 fs. 86s. fol Oo so-P 3 17" | 3 36 
40. 18th Sunday after Trinity. Day’s Length: trh, 35m. ' rh, 38m. rh. 44m, 
277 4 Su. | oS G-&: Ge 6 1/5 36/1 40/5 59/5 37/3 4645 56/5 go] xr 5674 2814 43 ae — N. Maskelyne, English astronomer. 
278 5 M. a oe s. 9.52 A. . 2|5 34]|2 50 Osh 5° (36, For ee Ee 57 5 39 7 ee: : 26 5 44 es Shee es English eae 
279 6 Tu. q. 315 32|4 0 ToS S44. Bg Nag: Be 38.) ae os 15 35 { 1803.—H. W. Dove, German meteorologist. 
280 7 W. I @ 7b 660568 G CimQ) 6 4/5 31/5 816 215 3315 5 59/5 36/5 847 3/7 23 
281 8 ‘Ths ™m 8th. Mars rises 0.52 M. 6 515 29| Sets. [6 31/5 31 | Sets. | 6 of 5 35; Sets. | 7 48]8 6 ; _ 
282 9 Fr. x Markab s. 9.44 A. 6 715 2716 3016 4)]5 30/6 3616 of] 5 34] 6 4418 29} 8 49] 1801.—A. A. dela Rive, Swiss physicist. 
283 Io Sa. x Algenib s. 10.48 A. 6 8/5 25/7 8/6 5/5 28/7 1576 1/5 33/7 25/9 12] 9 32] 1731.— H. Cavendish, English physicist. 
41. toth Sunday after Trinity. Day’s Length: 1th, 15m, trh, 21m. 11th. 29m gee es CHG Cmeliny Ceaman chemist 
‘ . . . z 9 Zs « 
284 tr Su Mm OM ta 6 Ol 5: 241 7 4716 6 | 5 2717 5516 21/5 3118 7] 9 53 |10 15 | | r802.—Hugh Miller, Scotch geologist. 
285 | 12 M ™m Jupiter rises 4.2 M. {6 to] 5 22}8 29 6 7) 5 25; 8 38]6 2] 5 30,8 5x jro 34 jrr 0 [4 1827.—J. P. Cooke, American chemist. 
286 13 Tu m Polaris s. 11.45 A. w.16 t1r/5 2at}/9 1676 8) 5 24|9 2516 315 2919 39 [Ir 17 jIr 49 f 1788, — Sir Edward Sabine, Irish geographer. 
287 14 Ww wa Achernar s. 11.58 A. 6 1315 19 '10 616 9g9]|5 22 |10 1516 4/5 28 j10 28 .. | 0 3 [4 1810.—J. A. F, Plateau, Belgian physicist. 
288 i. Th T @ 15th. G % © superior. 6 14153 17 |10 58}6 to] 5 at itr 716 515 26 |rr 19] O 45 | 0 54] 1608.— Evangelista Torricelli, Italian physicist. 
289 16 Fr, Vp in aphelion; ( in apogee. 6 15 |5 16 irr 5216 tr} 5 20|Mormn.|6 5{5 25 | Morn.| 1 47/1 48 |{ 1803.— Robert Stephenson, English engineer. 
290 17 Sa. Vp Hamel s. 0.17 M. 6 16|5 14|Morn|6 12} 5 18/0 of 6 6/5 24 /|0 11] 2 49] 2 45 | \1814.— Hanns Bruno Geinitz, German geologist. 
42. 20th Sunday after Trinity - Day’s Length: toh. 56m, ith, 4m tih. 16m | 
291. 18 Su. Vp Algol s. 1.13 M. 6.17{5 fo 4816 13/5 twlo 5476 7] 5 2311 313 4513 42 
292 19 M. = Saturn rises 9.24 A. 6 18/5 mir 4646 m4] 5 th] 53976 8/5 22] 2 57454 301 4 37 ‘ ; ; ; 
293 20 Tu. bed hk stationary; ¢ in 2. 16 19/5 to! 2 45|6 15/5 14) 2 48]6 8] 5 2t| 2 52]5 12) 5 21 | 1632.—Sir Christopher Wren, English architect. 
294 21 W. + hk in perihelion; 4 2 8Virginis. |6 21/5 8)3 4616 16) 5 13/13 4776 9] 5 2013 4815 5416 3 
295 22 rhs x Aldebaran s. 2.26 M. 6 22/5 7/|4 49]6 17} 5 11/14 4916 10] 5 1914 4716 3316 44] 1729.—J. R. Forster, German voyager. ; 
296 23 Fr. x Cy 23d.o0.0 10: {5- 6 23/5 5/5 53]6 18/5 to} 5 5r1}6 iar} 5 1815 4617 1217 27 | ( 1632,—A. v. Leeuwenhoek, Dutch microscopist. 
297 24 Sa. 7 Uranus rises 4.12 M. 6 2415 4/|Rises.] 6 19 | 5 Q | Rises. {| 6 12 | 5 17 | Rises.| 7 53 | 8 10 |< 1808.— Bernhard Cotta, German geologist. 
43. .21st Sunday after Trinity. Day’s Length: ~ toh, 37m. toh. 47m. 1th. 3m, . 
298 25 Su. oP dW. 6 25/5 216 3716 20/5 7{/6 4516 12/5 15/6 5718 3518 5s |x 1781. —Chester Dewey, American botanist. 
299 26 M. 8 Capella s. 2.49 M. 6 26:5 ri7 2516 22|5 6:17 3416 1315 1417 4779 1819 44 pees — Franklin Bache, American chemist. 
300 27 Tu. 83 Rigel s. 2.46 M. A.]6 2/5 of 8 20[6 22);5 5/8 29 | 6 14/15 13); 8 43 }10 5 |t0 38] 1728.—Capt. Cook, English navigator, _ 
301 28 W. Ol Oh €; ( in perigee. 6 29/4 58/9 2116 24}/5°> 4/9 30] 6 15] 5 12} 9 43 |10 56 |tr 39 | 1806.— Alphonse de Candolle, Swiss botanist. 
302 29 Th. O Neptune rises 6.0 A. ©. 30°14: 37 /to; 25°06 “Se rs: "3 Ito 39 456- 267) $92 Tro ae lee “sat nes ee E. Halley, English astronomer. 
303 30 Fr. car D 30th. Canopus s. 3.46 M. 6 32} 4 55 lrr 3116 2615 irr 38) 6 16} 5 «zr itr 4840 48/0 56 | (1831.—O. C. Marsh, American paleontologist. 
304 at Sa. care Oo C. 6 3314 54 |Mor.!6 27|5 oj,Morn.'6 17|5 10! Morn.'2 3/2 51 1783,—K. W. G. Kastner, German chemist. 


MOON’S PHASES. EASTERN. an A BRIEF GUIDE TO THE DECADE, 


ead ne) . 1, 1880, fell on Friday. Oct. 1, 1886, will fall on Friday. 


Dike Oueen 1881, “ ‘* Saturday. “1887, * * * Saturday. 


New MOON. fae cutee ; . : - i 1882, “© ‘* Sunday. 1888, * Monday. 
First QUARTER . ... : ; : ‘ 1883, *§ ‘* Monday. 1889, Tuesday. 


Futt Moon. .... . . . . : ce. ee 8 ’ Wednesd 
Oe | | bak. | 2 ee 1884, . 7 iAjeanck 1890, ednesday. | 


“ Che sobered robin, hunger-silent now, | : a “On my cornice linger the ripe black grapes ungathered ; 


Seeks cedar-bervies blue, hig autumn cheer ; Children fill the groves with the echoes of thetr glee, 

Che squirrel, on the shingle shagharkh’s bough, | Gathering tawny chestnuts, and shouting when beside them 

ow saws, now lists with Dawnward epe and rar.” | Drops the heavy fruit of the tall black-walnut tree.” 

LowELt. = N OVEM B ER, 188 5 . ; BRYANT. 
Mean time is used unless LATITUDE OF LaTITUDE OF LATITUDE OF ie WATee: 

a . NGTON New York. | Eleventh Month. 380 Days. 
otherwise specified. PLANETARY BOSTON. WASHINGTON. | CHARLESTON, S.C. | grandard Time.) e J 
“Day | Day Day Moon’s PHENOMENA. Sun Sun ; Moon] Sun | Sun | Moon | Sun | Sun | Moon | y. | ef _ 

of of of iConctel. Rises. | Sets. | Rises. Rises, | Sets. | Rises. Rises. | Sets. | Rises Mere): eve; OF Sete Ce Rae 
| Year. |Month.; Week.' lation. | __ _ H. M.|H. M. | H. M.] He M. | He M. | H. M.]H. M.(|H. M.| H. M.|H. M.j| H. M. : 
44, 22d Sunday after Trinity.. Day’s Length: roh, 18m. toh, 31m. _ roh. 51m. ; 
305 5 xt | Su f) Sirius s. 3.57 M, 6 34/4 52,0 3916 28) 4 59,0 4416 18/5 gi 0 5r]3 12/3 174 (1810.—Gen. A. A. Humphreys, Am. engineer. 
306 2 M. © § | $ in aphelion. ; 6 3514 52:1 47]16 29,4 58, 1% 51}6 19} 5 8) 1 54] 4 14! 4 25 [4 1815,—G. Boole, English mathematician, 
307-33 Tu. «ip Gd 6-6 CF Cin te 6 36) 4 50; 2 54}]6 30 | 4 59 | 2 5046 ols. op io so de oR ee 1786. — E, F. Germar, German naturalist. 
308 4 W. . WR | Venus sets 7.16 A. 6 38) 4 49/4 16 31,4 56) 4 146 a2 (5 6,3 3916 0} 6 14 [2 1744.— Johann Bernouilli, Swiss astronomer. 
309: 5 Cl} OTh.COU Fomalhaut s. 7.50 A. 6 3914 48:5 615 32 | 4 55,5 416 22:5 6; 4 5916 47/17 2{11798.— Karl Kreil, Austrian meteorologist. 
$10 | 6 | Fr: = @ 6th. Markab s. 7.53 A. 6 40/4 47,6 1116 34/4 54,6 716 23:5 516 of 7 2917 47] 1809.—R. H. Kohlrausch, German physicist. 
7 oe ee ae oe Ao. 6 42:4 46) Sets. 6 35 | 4 53] Sets. | 6 241) 5 4) Sets. SOB BE 1818. — E. H. du Bois-Reymond, Ger. physicist. 
45, 23d Sunday after Trinity. Day’s Length: toh. 2m _ oh, 16m. ____ toh. 38m. 
31205 8 | Sue sl OH Q gr. Hel. Lat. S. 6 4314 45/6 2316 36,4 52,6 32/6 25:5 3/6 45]8 so|g 14] 1781.—G. A.A. Plana, Italian mathematician. 
318 = =6©9lhlU6§)d MOM Mars rises 0.15 M. 6 44/4 4417 816 37) 4 51:7 1716 26,5 2:7 3119 2719 55] 1748.—C. L. Berthollet, French physicist. 
314 1o = Tu OC; vw. {6 4514 42 > 7 56]6 38) 4 50:8 546 26/5 1; 8 19 }tro 4 10 37] 1805,— Charles Pickering, American naturalist. 
316 : xu | | 6OUWW.,:CO Algenib s, 8.42 A, 6 47; 4 4118 4716 39:4 49:8 5616 27'5 «119 Q fio 41 (II 20 1743.-—C. P. Thunberg, Swedish naturalist. 
316 «120 | «©The | (in apogee. 6 48; 4 40) 9 40] 6 40: 4 48! 9 48]6 28) 5 ojf10 Oofrr 18} ... [4 1795.— Thaddeus W. Harris, Am. entomologist. 
S17) 13 | SOF. | Polaris s. 9.43 A. 6 491 4 40 !10 35] 6 4t i} 4 47 [10 42]6 29 ie. 28 Io 52/0 7 11 58*| (1842.— Lord Rayleigh, English physicist. 
B18 4 Sa | Ve | C ugth, Achemars. 956A. | 6 51 | 4 39 [rr 31] 6 4214 47 [tt 3716 3014 59 x 44] o 58/0 44] 1797 —Sir Charles Lyell, English geologist. 
AO a Say a SA | Day’s Length: ong noi gr os oe (+738. —F. W, Herschel, English astronomer. | 
319 | 15 | Sue | va | Jupiter rises 2.19 M. 6 5214 38|Morn.| 6 44 4 46 | Morn.}6 3: 5 4 59 /| Morn.] 1 48 << 39 14 1793. —M. Chasles, French mathematician. 
$20; 16 | M. | ws | SWO: ¢ mn ZZ. 6 53/4 37,09 2916 45/4 4510 3316 3214 58) 0 38] 2 38! 2 33] 17t7.—J. le R. d'Alembert, French geometer. 
321 | 7 | Tu. we | Hamels. 10.11 A. 6 5414 361 2916 4614 45; 4 3116 3314 58 I 3413 3213 271 1790.—A. F. Moebius, German astronomer. 
g22; 18 | W. | x | Algols. 11.7 A. 6 55:4 35:2 3116 4714 44/2 3216 34 4 57:2 3244 23 4 22 |% 1810.—Asa Gray, American botanist. . 
325 | 19 Th | xX Aldebaran s. 0.36 M. 6 57/4 35;3 3516 48/4 4353 3416 35/4 57,3 30] 5 12/5 17 || 1821.—F. F. E. Briinnow, Amer. astronomer 
324 | 20 Fr, “P - | Saturn rises 7.14 A. 6 58:4 34; 4 4016 49 | 4 43 | 4 37}6 3614 56) 4 3145 59146 9 | 11832. —N.A. E. Nordenskidld, Finnish traveller. 
B25 | 21 | Sa, | Oo2ad GW a, 6 5914 3315 47] 6 50/4 42;5 4216 36! 4 56/5 3416 47/7 2 
47. 25th Sunday after Trinity. Day’s Length: gh. 33m gh. 51m. toh. 19m. 
326 | 22 Su. | & | Uranus rises 2.25 M. 7 o | 4 33 | Rises. | 6 51 | 4 42 | Rises. | 6 37 | 4 56] Rises.| 7 33 | 7 55 
| 327 23 M. | 8 | & gr. Hel. Lat. 8. 7 Bi a-3246 816 g2:l4 gre 6 17 16 38 | 4 55/6 3118 19 | 8 48] 1819.— Joseph D. Whitney, American geologist. 
328 | 24 Tu. | O | dh; @ in perigee. AL] 7 314 3217 976 5414 4117 1816 39/4 5517 32]9 7] 943 Ho se 
B29, 25 Wo] Capella s. 0.51 M 7 414 33 |8 r4]6 54 | 4 40,8 2316 40) 4 55,8 36] 9 58) 103 1796.-— A. von Ettingshausen, Ger. physicist. 
330.26 Th | &. Rigel s. 0.48 M. 7 5/4 31)9 22116 5514 4019 2916 41 | 4 54 | 9 39 ]10 471 11 40} 1817,— Charles A. Wurtz, French chemist. — 
Bel 27) | Fr) OG Canopus s. 1.56 M. 7 6/4 30:10 30}6 56 | 4 39 |10 36]6 42 | 4 54 [10 44 |II 42 oy 17o1.—— A. Celsius, Swedish physicist. 
| 33228 | Sa. ot__| D 28th. Neptune sets 5.55 M. 7 7. 4 39.1% 39} 6 57/4 39 Ir 4346 42, 4 54 12 4810 45 | © 39 | \1734.—Johann A. Euler, Russ. mathematician. 
48. 1st Sunday in Advent. Day’s Length: |. gh. 21m, gh. 41m. toh, 11m, | 
8330, 29) | ea QO 6 oO LG 8 4 29 | Morn. [6 581 4 39 | Morn.| 6 43° 4 541 Mom. [1 49 [1 47. * Second morning tide. 
334, 30 | M. oi | Ogr.el, B. 2t° 21'; 5; inQd.! 7-9 | 4 29 | o 4716 359 | 4 3910 4916 4414 54,0 51] 2 53/2 54 | | 
MOON’S PH . | 
reieas ee hte | EASTERN. CENTRAL. MOUNTAIN, PACIFIC. A BRIEF GUIDE TO THE DECADE. 
ie! , [soe ES eS Se er ay ear ee Nov. 1, 1880, fell on Monday. Nov. 1, 1886, will fall on Monday 
j : @. #4, ; am, - Fe. a. 2, #2, ie ~ #2, ce ‘So 66 ‘6 Pm [ny rt ee 3 
New Moon . aenate eee: 6 Bee Meh Nae. I See ae Be tes eae Wee he ee ee 
First QUARTER ... . 14 4 59 A. ta = gp- AY t4 2. 59 A, 14 «r 539 A, 1882, Wednesday. 1888, Thursday. 
Futt Moon. ... . . 22 4 39 M. 22 3 39 M. 2z2 2 39 M. | 22 1 39 M.° : ** 1883, ** ‘* Thursday. *¢ 1889, ‘* S “ Friday. 
Last QUARTER, . . . . 28 8 57 A. 28 7 357 A ee 6: 37° A, . 


| 28 ea: A. 6e 1884, Paes Saturday... | cc 1890, (7 a < rs Saturday. 


Mean time is used unless 


“within the ha are gong and faughter, 
Che cheeks of Christmas grow red and fot{p, 
And sprouting 1s every corbel and rafter 
With the lightgome green of top and holip.’” 


| otherwise specified. 


MOON’S PHASES. 


NEw 


First QUARTER 
Futt Moon. ee 
LAST QUARTER. . . . «| 


(Standard Time.) 


Moon. 


. . 
athe eo ceneaiees 


Lovcie: The rabbit sprang away.” BRYANT. 
LATITUDE OF LATITUDE OF LATITUDE OF Eee ne Twelfth Month 31 Days 
y RF : ; 4 . ° ° 
PLANETARY BOSTON. WASHINGTON. [{CHARLESTON, S.C. (Standard Timed 
Day | Day | Day | Moon’s PHENOMENA. Sun Sun { Moon} Sun Sun | Moon | Sun | Sun | Moon], - 
of of of /|Constel- Rises. | Sets. | Rises. | Rises. | Sets. | Rises. | Rises. | Sets. | Rises. Morn, Eve. OF Sane ae ‘Ca eeREs 
Year. pont Week. | lation. | _ H. M.|H. M.|H. M.{H. M./|H. M.}H. M.| H. M. M.|H. M.|H. M.; H. M. ‘ 
335 | I ‘u. Mm | d 6. 7 10/4 28}1 5317 0] 4 39/1 5316 4514 54 - 5213 5513 58] 
336 | 2 W. 11h) Venus sets 7.55 A. 71D | 40°28] 2 ogg 1 yt | a 38 | 2 Se 6 4614 54 | 2 5214 a | 4 58 : : 
337 3 | Th. x OS ©®.. 7 12,4 21/4 of7 2 4 38 i 3< 7 6 4714 54 | 3 sol 5 445 54] 1838. —Cleveland Abbé, American meteorologist. 
338 i 4 Fr. x Algenib S, Fart AG 7 33 5 ae ae ee ae Oy A 14 38.14 5016 4734 54:4 47)6 32:6 47 1818. — John L. LeConte, Amer. entomologist. 
339 | 5 Sa. mM | Polaris s. 8.17 A. (el Be eee ee Oe ee ee ee Cee ee eee ee eee . 
49, 2d Sunday in Advent. Day’s Length: gh. 13m gh. 33m. toh. 5m. . 
340 | 6 | Su: m @ 6th. Achernar s. 8.29 A. “7 5 ;4 28) Sets. |7 5:4 38, Sets. 16 49/4 54. Sets. | 7 56] 8 18| 1778.—L. J. Gay-Lussac, French chemist. 
341 7 | M. mM a8 «, . AA 16.1 4028) 5 4849. Gria 38 i 5 5716 50] 4 Sy (6 148 33 8 59 |< 1786.—J. G. Charpentier, Swiss geologist. 
342 8 Tu. 7. Qgr.el. E. 47°19; GU» Virgimis.| 7 17) 4 28; 6 38]7 7/4 386 4716 51,4 54,7 1t]19 5/9 374] 1804.—W. B. Rogers, American geologist. 
343 9 W. f @ stationary. 7 18 | 4 23) 7 31/7 8) 4 38 | 7 4016 52/4 54:7 5219 38 '!10 14 | | 1810.— Theodor Schwann, Belgian physiologist. 
344 se) Th. Vp 5 2 ¢; ¢ in apogee. 7 19 | 4 28 | 8 26,7 8:4 38 8 34/6 52/4 55|8 45 f10 7 ‘IO 49 : ; 
345 | 11 Fr. Vp Mars rises 11.20 A, 7 20} 4 28) 9 2117 9. 4 39:9 27]6 53) 4 55/19 3610 36 11 26 1781. — Sir David Brewster, Scotch chemist. 
346 12 _Sa. Vp 8 in $2. 721 | 4 28 j10 18] 7 10; 4 39 j10 23] 6 54] 4 55 10 Ce ae ak 1731. — Erasmus Darwin, English physicist. 
50. 3d Sunday in Advent. Day’s Length: = 7 . : : : : 
3d Sunday 1 | y g gh. 7m 7 gh ee roh, rm, ft _{ (1743. — Sir Jos. Banks, English naturalist. | 
347 13 «| Su. os Algol s. 9.29 A. 7 2t{ 4 28 [11 16] 7 11 | 4 39 111 19] 6 54] 4 55 [tr 23] 0 4 {11 56* { 1816. — Ernst Werner Siemens, Eng. electrician. 
348 14 | M. ws. q rth. ¢ in 83. 7 22} 4 29 | Morn.{ 7 11 | 4 39 Morn.] 6 55} 4 55 | Morn.] o 48 | ° 37 1546, — Tycho Brahe, Danish astronomer. . 
349 15 Tu.) 3 Jupiter rises 0.42 M. 7 23} 4 29!0 1617 12|4 40 | o 1716 56/4 56; 0 18] 1 40:1 284 1834.— Charles A. Young, American astronomer. 
350 16 W. * Aldebaran s. 10.46 A. 7 2314 29/1 1647 1314 go} t 1616 56) 4 s6i2 4] 2 37 l2 26 1493. — Paracelsus, Swiss chemist. : 
301 | 17 Th. ? ® in perihelion. 7 24 | 4 29/2 18]7 14/4 40/2 1016 57/4 57 2 11] 3 35 | 3 29 | ¥1778.—Sir Humphry Davy, English chemist. 
352 | 18 Fr, PP | d % © inferior. 9 25 Node BO | 3 2417 14 | 4 4% 3 2046 57 | 487°) 3. T2433 4 37 | (1797.— Joseph Henry, American physicist. 
353 19 sa. | oW¢. 7°26) 4 30/4 3117 1514 41! 4 2576 58} 4 58/4 1675 30 | 5 41 |< 1714. — John ee oe math, and astron. 
: ; cee) (ean ced) eek eee Ok a caaenoed (arian 87. —O0. v tz ; ia igator. 
51. 4th Sunday in Advent. Day’s Length: gh. 5m. gh. 27m toh. om. aes W Second aiomine ade silos 
354 20 Su. 8 Saturn rises 5.6 A. 7 26/4 31/5 3047 1514 4215 31}6 5814 5815 2116 2416 43 {| 1805.—T, Graham, Scotch chemist. 
359 21 M. 8 © 21st. ©ents. Vp; winter begins;| 7 26 | 4 31 | Rise? ; 15 i 4 42 Rises, 6 30 4 59 Rises. ae eae 42 F . ' 
356 22 Tu. LI | Cin perigee. [A; dh C47 2714 3215 54]7 16 14 4316 316 59 | 4 59/16 1718 618 384 {(1790.—J. F. Champollion, French Egyptologist 
357 | 23 W. oO Capella S.10.57 A. 7 27 | 4 32 | 7. AR AO ge AB ACF. AD Ong oO: 1 “ease. SO 469/34 4 1792. — Charles Babbage, Eng. mathematician. | 
358 24 Th. car Uranus rises 0.25 M. 7 28-4 4 33 | 8 1417 1714 44/8 21}7 0/15 0, 8 3049 45 |10 29] 1818.—J. P. Joule, English physicist, 
359 25 | Fr. car Rigel s. ro.s0 A. 7 28,4 34/9 2017 1714 44/9 31]7 1 | 5 119 37 }10 34 I11 26 1813. — Joseph Lovering, American physicist. 
360 26 oe a ae 2 OUOQ;: Sho. 7 29! 4 34 10 36]7 18 4 45 j10 39 [7 1 (53 ito 42 [tr 25 $e ak 1750. — B. G. Lacépéde, French naturalist. 
52. Sunday after Christmas, Day’s Length: h. 6m. _ 28m. = 
mace hea ie aa on ans HOH see ay eee (1571. — J. Kepler, German astronomer. | 
361 27 | Su. eS! O60; 9 gr H.UN.; €in QQ.) 7 291 4 35 11 44] 7 18] 4 46 \tr 45]7 215 2 ltr 45] 0 23! 0 22 | 4 1822,— Louis Pasteur, French physiologist. 
362 | 28 M. it D2sth GUC; d6C€; O50. 47 2014 36: Morn.] 7 181 4 46 | Morn.| 7 2{5 3|Morn.[1 21:1 at 1818. —C. R. Fresenius, German chemist. 
363 29 | Tu. Lis ® stationary. 7 2914 36.0 4917 19/4 47/0 48] 7 2/5 41/0 45 [2 26-2 24 1796. —J. C. Poggendorff, German physicist. 
364 30 | WwW. | = ©) perigee. 7 39! 4 37: 2 5377 #19 | 4 48 ; 1 so} 7 3 | B.S Se et “BGK eas 26 1784. — Major S. H. Long, American explorer. | 
365 31 a Wonk | ran Neptune sets 3.41 M. 7 3014 38!2 ss]7 19/4 49!2 srf7 315 sle2 43]4 32:4 3 1796. — John E. Holbrook, American zodlogist. 
EASTERN. CENTRAL. MOUNTAIN. | PACIFIC. A BRIEF GUIDE TO THE DECADE. 
os | ain ee ete eee, _ Gta sm Dec. 1, 1880, fell on Wednesday. | Dec. 1, 1886, will fall on Wednesday. 
. A, mM. | d. h. m. | d. hh. m. | d. h. m. z « « Thursday. | “ 1887, “ “ “ Thursday. 
6. 8-16. NE i ea ae ee ae a SR ot a = See ea We eh 
14 «rt 22 A, 14 0 22 A, 14 11 22 M. | 14 10 22 M. 1882, Friday. | ree, aes 
2r 3 «58 Aw ar 2 58 A. 2a x 58 A. | ZT... 53. a. «1883, “ * Saturday. “1889, “ “ Sunday. 
28. 7 22 M. 28 6 22 M. 28 5 22 M | 28 4 22 M. “7884, “ “ Monday. 1890, “ “ ‘* Monday. 
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The snow-bird twittered on the beachen bough, 

And neath the hemlock, whose thick branches bent 
Beneath its bright cold burden, and kept dry 

A circle, on the earth, of wethered leaves, 

The partridge found a shelter. Through the snow 
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x*, Names of contributors are printed in small capitals. 


Abbe, C., on atmospheric electricity and 
earth-currents, 314. 

ABBOTT, C.C. Color-sense in fishes, 72/. 
386; hibernation of the lower verte- 
brates, éd/. 36. 

Abbott, C. C., on hermit toad, 72; Nat- 
uralist’s rambles about home, reviewed, 
380; Scaphiopus solitarius, 262. 

ABBor?T, Edward. Swarming insects, 2d. 
79. 

Aboriginal American languages, 522. 

a aa distinctions to Americans, 47, 

8. 

_ Acadian basin in American geology, 258. 

Acids, complex inorganic, 254. 

Adams, F’.,on apatitbringerin Canada, 258. 

Adams, J. C., on moon’s latitude, 294; 
Newton’s theory of atmospheric refrac- 
tion, 295; obliquity of ecliptic, 295. 

Adirondacks, mammals of, 445. 

Aeronautics, discovery in, 464, 

Afghanistan, oil-bearing strata in, 266. 

Africa, archeology of, 488; expedition to, 
449; languages of, 310. 

African race in United States, 222. 

AGASSIZ, Alexander. Phosphorescence 
in the deep sea, 270. 

Agassiz association, 487. 

Agricultural chemists, association of, 312; 
convention of, 80; experiment-stations, 
scope of, 508; work of, 333; station, New- 
York, 519; statistics, 575. 

Ainos, graves of, 508. 

Air, navigation of, i//. 5315; velocity of, 258. 

Alabama, cretaceous phosphates in, 78; 
weather-signals, 464. 

oe coast-pilot, 7/7. 561; new river in, 

9. 

Albatross, winter expedition of, 481. 

Alcohols, production of, 30. 

Alden, G. I., on training for mechanical 
engineers, 323. 

Algerian coal, 267, 

Alglave and Boulard’s Hlectric light, re- 
viewed, 463. 

Algonquin legends, 499. 

Allen, A. H., on valence, 321. 

Allen, J. A., on faunal areas, 875. 

Almanacs, history of, i/2. 492. 

Almucantar, 298. 

Alps, flora of, 475. 

Altitudes, dictionary of, 481. 

Aluminium, soldering, 332. 

Amazon, pororéco of, zd. 488. 

America, geological maps of, 382; psychi- 
cal research in, 359, 369. 

American anthropology, aspects of, 217; 
problems of, 545; appliances for deep- 
sea investigation, 7d. 146, 224, 400; as- 
sociation for the advancement of science, 
endowment of research by, 221; meeting 
of, 1886, in London, 298; meeting of, in 
Philadelphia, 2, 189, 192, 229; addresses 
to, 229; botanical club of, 858; chemical 
section, 76, 107; circular, 107; committee 
reports of, 357; delegates from foreign 
societies to, 140; economic science and 
statistics section, 121; eminent visitors 
to, 1389; mechanical science section, 187; 
reports of proceedings of, 291, 320, 339; 
success of, 269; members of, 141; offi- 
cers of, for 1885, 298; organization of, 
221; coaster’s nautical almanac for 1884, 
reviewed, 20; contributions to memorials 
of European scientific men, 488; explo- 
rations, 110; geological railway-guide, 
396; historical association, 75, 301, 312; 
initiative in methods of deep-sea dredg- 
ing, 54; institutions, history of, 1738; 


languages, 522; classification of, 317; 
natural history, 5386; naturalist, rambles 
of an, 380; oriental society, 448 ; ornithol- 
ogists’ union, 374; pearls, 368, 4705; per- 
manent railway, 288; public health asso- 
ciation, 440; science, discrediting, 308; 
scientific work, credit to, 301; society of 
civil engineers, meeting of, at Buffalo, 
11; students, interests of, 1415 tribes, 
396. 

Americans, foreign academic distinctions 
to, 78. 

Amia, serrated appendages of throat of, 
511. 

Amphibian brain, 340, 348. 

Anaesthetic, new, 468; new administration 
of, 411. 
Andesite from New Bogosloff volcano, 

524, 
Andree’s Metallurgy of primitive nations, 
reviewed, 21. 
ANDREWS, Horace. 
368. 
Animal intelligence, 16. \. 
Animals, marine, recognition. of time by, 
429; .mental evolution in, 16. 


The prime meridian, 


-Annelid jaws, fossil, 263. 


Anthracite-burning locomotive, 290. 

Anthrax virus, virulence of cultivated, 276, 

Anthropological discoveries in Canada, 
318; section of British association, 46. 

Anthropology, American, 545; aspects of, 
217. 

Antiquities from Cyprus, 364. 

Apatitbringer in Canada, 258. 

Apes, anthropoid, 389. 

Apprenticeship question, 347, 

Archean rocks, 259. ; 

Archeology, African, 488; prehistoric, 469. 

Archibald, D., on Krakatoa committee, 
258; on velocity of air, 253. 

Arctic expeditions, 409; exploration, 77, 
93; literature, 366. 

Arizona, topographical maps of, 188. 

ARMSBY, H.P. Special manures for par- 
ticular crops, 57. 

Art in shell, 26. 

Artesian borings, 268. 

Arthur, J. C., on nature of gumming, 359. 

Asiatic exploration, 328. 

Asserson, P,. C., on Teredo navalis, 12. 

Association of official agricultural chemists 
of the United States, 312. 

Associations, comparative study of Brit- 
ish and American, 271. 

Asteroid, new, 382; ring, 292. 

Astronomy, pending problems in, 192. 

Atkinson, EK., on rate of wages, 2838. 

Atlantic currents, 561; Ocean, level of, 326. 

Atmosphere, obscurity of, 94. 

Atmospheric electricity, 164. 

Atomic weights, 523. 

Atwater, W. O., onassimilation of nitrogen 
by plants, 822; chemistry of fish, 3821; 
nutrients in foods, 347. 

Auchincloss, W.8S., on balancing-machine, 
293. 

Auroras, artificial, 465. 

Australasian association for the advance- 
ment of science, 522. 

Authorship, recognition of, in publications 
of signal-service, 467. . 

Automatic sprinkler system, 291. 

Axes, 344. 


BaBBirtT, Franc E. North-eastern and 
north-western Indian implements, 388; 
some implements of the Minnesota 
Ojibwas, 22d. 527. 


- Bewvy, Louis. 


Babirussa tusks from Indian grave, 34. 

Bacterium, comma-shaped, 92. 

Bad seeing, 94. 

Bailey, on Acadian basin in American ge- 
ology, 288. 

Baird, 8. F., bibliography of, 45. 

Baker, B., on Forth Bridge, 287. 

Balancing-machine, 2938. 

BaLpwin, Henry. Abnormal form of 
Trillium grandiflorum, 352. 

Baldwin’s Orchids of New England, re- 
viewed, 498. 

Balloon ascensions, map, 299. 

Baltimore, map of vicinity of, 518. 

Barnes, C. R., on fibro-vascular bundles in 
Pinus sylvestris, 358. 

Barnett, J. D., on anthracite-burning loco- 
motive, 290. 

Barrande, memorial tablet to, @/. 189. 

Bartlett, J. H., on steam-heating, 290. 

Bassulian fauna, 223. 

Bassnett’s True theory of the sun, re- 
viewed, 478. 

BATCHELDER, J. M. The lamprey as a 
builder, 469. 

Bate, C. 8., on distribution of Crustacea, 
260. 

Beal, W. J., on torsion of leaves, 340. 

Beatricea, 341. 

Bell, A. G., on deaf-mutes, 346; possible 
method of communication between ships 
at sea, 296. 

Bet, A. Melville. 
United States, 351. 

Temperature of the sphe- 
roidal state, 5. 

BENNETT, W. Z. A wider use for scien- 
tific libraries, 368. 

Bentham, George, portrait, 352. 

Bergen’s Development theory, reviewed, 
311. 

Bering Sea, new volcano of, map, 482. 

Berlin academy of sciences, 465. 

Bessey, C. EK., on Desmodium sessilifoli- 
um, 358. 

Beyer, H. G., on Lingula, 343; oxygenated 
and unoxygenated blood, 339. 

Bianchi, unfavorable reports from, 366. 

Bibliographical work in scientific fields, 
31. 

Bibliography of meteorology, 449; of 
physical and historical writings, 450. 

Biological problems, 339. 

Bird’s Higher education in Germany and 
England, 502. 

Bird-collection of U.S. national museum, 
A496. 

Birds, coming of, 571; migration of, 3874; 
nomenclature of, 265; North-American, 
86. 

Bismarck family, 426. 

BLAKE, W. P. The Carson-City ichno- 
lites, 222. 273. 

Buanrorp, W. T. The correlation of 
geological formations, 208. 

Blood, oxygenated and unoxygenated, 339. 

Blooming-time for flowers, 578. 

Bogosloff volcano, 188; andesite from, 
524. 
Bolton, H. C. See Julien, A., and Bolton, 

H.C. 

Book notices, minor, 811, 468, 520. 

Borneo, natives of, 332. 

Borum, C. The zero meridian of longi- 
tude, 82. 

Botanical club of American association, 
358. 

Botanists, value of time of, 301. 

Bot-flies in a turtle, 511. 


Book-postage in the 
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Bottomly, J. T., on loss of heat by radia- 
tion, 250. 

Boulard. See Alglave and Boulard. 

Bourdillon’s Report of the census of Ben- 
gal, 1881, reviewed, 557. 

Bourne, 8., on interdependence of portions 
of British empire, 286. 

BRAMWELL, Sir F. J. On the relation of 
mechanical science to other sciences, 
215. 

BRANNER, J.C. The porordéca, or bore, 
of the Amazon, 7//. 488. 

Brashear, J. A., on production of optical 
surfaces, 3238. 

Brass-plating, 465. 

Brazilian port, 268, 

Brewster, W., on ptarmigan, 375. 

Brinton, D. G. Indian languages in South 
America, 159. 

Brinton, D. G., on aboriginal American 
Janguages, 522; North-African arche- 
ology, 488. 

British association for the advancement of 
science, distinctive features of, 203; hon- 
orary membership of, 155; meeting of, 
at Montreal, addresses at, 208; anthro- 
pological section, 46; appropriations by, 
263; aspects of, 157; delegates to, 188; 
effect of, on Canadian science, 221; emi- 
nent men at, 139, 186; geological section, 
73; Lord Rayleigh’s address before, 179; 
prominent mathematicians at, 121; re- 
port of proceedings of, 248, 279, 316; visit 
of, to America, 160; Empire, interde- 
pendence of portions of, 286; in North 
America and Australia, 285 ; statistics 
of, 214. 

Britton, N. L., on New-Jersey fiora, 358. 

Brook, G., jun., on teleostean eggs, 340. 

Brooks, W. K. A new law of organic 
evolution, 532; the recognition, by ma- 
rine animals, of the hour of the day, 429. 

BUCHANAN, A. H. Time without instru- 
ments, 7/2. d1. 

Buckland’s Record of Ellen Watson, re- 
viewed, 380. 

Building-stone collection of U.S. national 
museum, 505. 

Bureau of physical standards, 314; of 
scientific information, 108. 

BURGESS, Edward. <A wider use of scien- 
tific libraries, 396. 

Burton’s A B C of modern photography, 
reviewed, 464. 

Business depression, cause of, 848. 

Butterflies’ wings, preparation of, for al- 
bums, 26. 

Butter-inaking, scientific, 407. 


C., H. S. Wiedemann’s Hlectricity, re- 
viewed, 87. 

Calendar, floral, 574; Science, 1885, 584. 

Caloritic power of sun’s rays, 30. 

Camera, vertical, in photography, 5. 

Canada, anthropological discoveries in, 
318; earthquakes in, 569; geologica! and 
natural-history survey of, 3862; light- 
house system, 290. 

Canadian finances, 285; Pacific railway, 
289; science, stimulus to, 221. 

Canal, Corinth, 268; routes between Atlan- 
tic and Pacific, map, 434. 

Canons, formation of, 99. 

Carbon filaments, elasticity of, 410. 

Carbonic acid, solid, density of, 322. 

CARHART, H.S. Edison’s three-wire sys- 
tem of distribution, 524. 

CARPENTER, P.H. The bassalian fauna; 
Pentacrinus asteriscus, 223; the initia- 
tion of deep-sea dredging, 222. 

CARPENTER, W. Lant. Education at the 
international health exhibition, 358. 

Carpenter,W. L., and Stewart, B., on con- 
nection of sun-spots with terrestrial 
phenomena, 253. 

Carpmael, on new induction inclinometer, 
253. 

Carr’s Mounds of the Mississippi valley, 
reviewed, 151. 

Carson-City ichnolites, ¢//. 278. 

Casey’s revision of the Stenini, 561. 

Caste in India in 1881, 557, 

Catagenesis, 240. 


Caucasian petroleum, 365. 

Census of Bengal, 1881, report of, re- 
viewed, 557; of India, 280; report of 
United States, 1880, reviewed, 119; 
seventh volume of, reviewed, 421; eighth 
volume of, reviewed, 461. 

Cerebellum, 341. 

Chadwick, E., on preparation for cholera, 
299. 

Challenger, exploring voyage of, reviewed, 
all. 116, 176. 

Chamberlin, T. C., on glacier, 154. 

Chandler, S. C., jun., on almucantar, 293; 
colors of variable stars, 2938. 

Channing, K., on settlers of North-Ameri- 
can colonies, 813; town and county gov- 
ernment, 329. 

Chaumont, de, on cholera disinfectants, 
299, 

Cheepach, 448. 

Chenical affinity, 234; analyses, 500; 
changes in relation to micro-organisms, 
257; elements, report to American asso- 
ciation of committee on indexes of lit- 
erature of, 320; section of American 
association, 76, 107; text-books, 500. 

Chemistry, elements of, 500; of fish, 821; 
importance of, in biology and medicine, 
454; inorganic, 500; lessons in, 500; prog- 
ress of, since 1848, 206; of roller-milling, 
320. 

Chemists, association of, 312, 

Chemung group, 3827. 

Chesapeake zodlogical 
428, 

Chester, F. D., on Delaware geological 
survey, 325. 

Chickering, J. W., jun., and Gordon, J. 
C., on deaf-mute instruction, 347. 

Child-life among the Omahas, 348. 

Chile, aborigines of, 4238, 

Chippewa Indians, bird nomenclature of, 
265. 

Chlamydosclachus, 340. 

Chlorine gas, solubility of, 256. 

Cholera, 144; bacillus, 554; disinfectants, 
299; preparation for, 299. 

Christie, on the Greenwich observatory, 
61. 

Christmas greeting, 563. 

Chronological cycles, 1885, 577. 

Chronology of Japan, 508. , 

Clark, HK. W., on exploration of the Kowak 
River, 722. 551. 

Clark’s Indian sign-language, reviewed, 
556. 

Clarke, F. W., on valence, 821; Elements 
of chemistry, reviewed, 500. 

CLAYPOLE, HK. W. Fish-remains in the 
North-American Silurian rocks, 934; 
fish-remains in North-American rocks, 
270, 

Claypole, EK. W., on fish-remains in Silu- 
rian rocks, 826; section across Pennsyl- 
vania, 258; transition of beds, 327. 

Climates of two hemispheres, 282. 

Clocks of precision, 121. 

Clock-time and sun-time, 72/, 578. 

Coalin Algeria, 267; German, 300. 

Coal-field, Langrin, 504; Pennsylvania, 
522; measures of Kentucky, 325; mine, 
photographs of interior of, 223. 

Coast-pilot of Alaska, 7//. 561; 
improvements in, 290. 

Cold-wave flags, 382, 559. 

Collections, care of, in museums, 539. 

Jollege mathematics, 2380. 

Collier’s Sorghum, reviewed, 479. 

Collimator, new, 74. 

Colonies, American, government of, 329; 
settlers of, 3138. 

Colony, oldest, in America, 283. 

Color of the eye, change in, 452, 511. 

Colorado, rocks of, 521. 

Colors of stars, 291; of variable stars, 298. 

Color-sense in fishes, 2/2. 336. 

Combustion of mixtures of carbon monox- 
ide, hydrogen and oxygen, 204. 

Comet, new, 92; new periodical, 381; 

' Wolf, 332. 

Comma, use of, in scientific writing, 1. 

Commercial relations of United States, 
348, 


laboratory, 122, 


signals, 
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Communication between ships at sea, 296. 

Compass, magnetic, 250. 

Congress as affecting scientific interests, 
507; laws of, nullified by executive de- 
partments, 302. 

Conocephalus dissimilis, 448. 

Conocoryphean, primitive, 301. 

Contributors, word to, 270. 

Cook, A.J. Ergot nectar, 512. 

Cook, G. H., on geological survey of New 
Jersey, 326. 

Cooke’s Bird nomenclature of the Chip- 
pewa Indians, 265. 

Co-operation an element in development 
of science, 411; in scientific work, 125. 
CopE, E. D. Catagenesis, or creation by 
retrograde metamorphosis of energy, 

240. 

Cope, E. D., on affinities of saurians, 340; 
phylogeny of Mammalia, 339. 

Cornell university summer school of en- 
tomology, 111. 

Correlation of geological formations, 208. 

Cortheli, E. L., on South Pass jetties, 18. 

Cotterill’s Applied mechanics, reviewed, 
406. 

Coues’s Key to North-American 
reviewed, 86. 

Crabs, strength of muscles of, @/. 521. 

Craigie, P. G., on supply of meat, 286. 

Crane, T. M., on mediaeval history, 318. 

Credit of United States, 347. 

Creek Indians, migration legend of, 499. 

Cretaceous phosphates in Alabama, 78. 

Crichton-Browne, on over-pressure in 
schools, 497. 

Croes, J. J. R., on water-rates, 138. 

Crystalline rocks, 827; of north-west, 288 ; 
schists, 827; specimens illustrating ori- 
gin of, 511. 

Crystallization, effect of, on sediment, 7d. 
484. . ae 

Culture periods, 345, 

Cuneiform inscriptions, 443. 

Currents, Atlantic, 561; North-Atlantic, 
ail. 415. 

Curtis, J. S., on Ruby-hill mines, 459. 

OCurtis’s Effect of wind-currents on rain- 
fall, 409. 

Cushing, I". H., on art among the Zunis, 
319. 

Cust’s Languages of Africa, reviewed, 310. 

Cyclone, use of word, 468. 

Cyclones, 881; study of, 363. 

Cyprus, antiquities from, 364. 

Cystophora cristata, hood of, zd/. 514. 


DauL, W. H. Classification of the Mol- 
Jusea, 148, 851; a Mussulman propagan- 
da, 457; a remarkable new type of mol- 
lusks, 50. 

Dall, W. H., on glaciers, 154; labrets, 345. 

Dallinger, on chemical changes in relation 
to micro-organisms, 257. 

Dana, C. L. A scientific study of lawn- 
tennis, 4738. 

Dana, J. D., on 
range, 209. 

Danish international polar station, 2/2. 476. 

Davis, on Conocephalus dissimilis, 448. 

Davis, W.M. Drumlins, 22. 418; light 
in the deep sca, 94; temperature and 
its changes in the United States, 2/2. 569 ; 
tornadoes, and how to escape them, 2/. 
572. 

Davis, W. M., on geographical classifica- 
tion, 328. 

Dawkins, W. Boyd, on connection of 
North America with Greenland, 283; 
range of Kskimo, 316. 

Dawson. See Tolmie and Dawson. 

Deaf-mute instruction, 347. 

Deaf-mutes, race of, 346. 

Death, 342, 398. 

Deaths, recent, 76, 128, 331, 409, 503. 

Debts of nations, 285. 

Deep-sea dredging, initiation of, 222; meth- 
ods of, 54; investigation, appliances for, 
ail. 146, 224, 400; life, physiology of, 209; 
light in, 8, 94; phosphorescence in, 270. 

Defiection of streams, 28. — 

Delaware estuary, 329, 368; geological sur- 
vey, 320. 


birds, 


synclinal in Taconic 
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De Morgan memorial medal, 123. 
Desmodium sessilifolium, 358. 
Development theory, 311. 

Dewar, J., on chemical changes in relation 
to micro-organisms, 257; constitution of 
elements, 255; density of solid carbonic 
acid, 322; radiation, 250; storage-batter- 
ies, 892; valence, 321. See also Liveing 
and Dewar. 

Diller, J. 8., on Krakatoa dust, 71; Ore- 
gon rocks, 71; Unalashka sands, 44 ; 
volcanic sand, 154. 

Dinosaurian reptiles, 261. 

Disinfection by gas, 508. 

Dissociation, 256. 

Distribution of Crustacea, 260; three-wire 
system of, t//. 477, 524. 

Dixon, H. B., on incomplete combustion 
of mixtures of carbon monoxide, hydro- 
gen and oxygen, 254. 

Dobell, on destruction of germs, 299. 

Dobson, G. E., on the geographical dis- 
tribution of animals, 261. 

Douglass, A. E., on Florida mounds, 344. 

Douglass, J., on coast- signals, 290. 

Douglass, W. A., on savings institutions, 
284. 

Dredges, idl. 146. 

Dredging, deep-sea, 54, il. 146, 222. 

Drift, remains of, 73. 

Drumlins, 72d, 418. 

Dudley, P. H., on track-inspection car, 
348; wood-sections, 45. 

Dupuey, W. L. Effect of crystallization 
on sediment, zd. 484. 

Diising, on organic evolution, 582. 

Dumas, bust of, 481. 

Dun, W. A., on Ohio floods, 44. 

Dury, C., on Micropterus, 263. 

Dutton, C. E., on glaciers, 154. 

Duveyrier, H., on Mussulman propaganda, 
457. 

Dwarf race of men, 410. 

Dyke, trap, 328. 

Dynamo-electric machines, 314; recent 
progress in, 520; government of, 298. 


Earth, face of, i//. 585; and sun-spots, Zl. 
564; currents, 314. 

Earthquake of Aug. 10, 140, 144, 158; of 

' Sept. 19, 332; of 1881, in India, 27; ob- 
servation in United States, 520; syste- 
matic, 352, 368; Ohio, 302; phenomena, 
observation of, 334. 

Earthquakes in the United States and Can- 
ada, 569; measurement of, 7//. 516. 

Earthworm, gigantic, 426. 

EaTon, John. Scientific methods and 
scientific knowledge in common affairs, 
246. 

Echinoderms, 261; dredged by the Talis- 
man, 2/2, 102. 

Eclipses, 1885, charts, 578. 

Ecliptic, obliquity of, 295. 

Economic science and statistics section of 
American association, 121. 

Eppy, H. I’. College mathematics, 280; 
radiant heat, 72d. 3. 

Edison lamp, radiant matter in, 374. 

Edison’s three-wire system of distribution, 
all. ATT, 524. 

Education and the masses, 538; in geog- 
raphy, 281; higher, in Germany, 502; 
industrial, 537; at international health 
exhibition, 353 5 technical, 425; workshop 
in, 395. 

Educational convention, 112; 
laboratory practice, 322. 

Egg-cocoons of Lycosa, 24. 

Hissler’s Modern high explosives, re- 
viewed, 278. 


methods in 


Electric candle, 267; isolation, 350; light, 


463; circuits, 7/2. 123; economy of, 324; 
incandescent, for vessels, 561; tramway, 
Portrush, 324. 

Electrical commission, national, in Phila- 
delphia, 140; members of, 107; confer- 
ence, 318, 367, 388; questions for, 219; 
Paris, 126; exhibition, Philadelphia, 78, 
122, 356; testing establishments, 224; 
transmission of energy, 315. 

Electricians, national conference of, 127. 

Electricity, 19, 87, 2832; atmospheric, 164, 


314; discharge of, 252; generation of, by 
water-power, 12; international exhibi- 
tion of, 464. 

Electrolysis of glass, 464. 

Electromotive forces in voltaic cell, 251. 

Elementary schools and manual training, 
523. 

Elements, constitution of, 255. 

eevee Ki. B., on credit of United States, 
347 

Emblematic mounds, 3438. 

Embryology, some facts in, 49. 

Emigration, Irish, 285. 

Emmons, 8. F., on glacier, 154. 

Endowment of research, 221. 

Knergy, transmission of, 315. 

Engineers, training for, 323. 

Engraving-tool, 72. 105, 

Entomology, summer school of, 111. 

Eozoon canadense, 327. 

Equatorial coudé, zd. 101. 

Ergot nectar, 512. 

Erie Canal, enlargement of, 18. 

Errors, magnitude of, 293. 

Eskimo of Point Barrow, 319; range of, 
316. 

Kthnography, Fuegian, 27; Punjab, 360, 
57. 

Ethnologic publications, 15. 

Euclid as a text-book of geometry, 442. 

Europeans, form of face in, 522. 

Kurypteridae, discovery of, 327. 

Evaporation, 256. 

Evolution, law of organic, 5382. 

Ewing’s earthquake measurement, @//. 516. 

Exchange, media of, 285. 

Exhibition of goldsmiths’ work, 188. 

Experiment-stations, agricultural, 508. 

Explorations, American, 110; south-west- 
ern, 366. 


, Explosive agents, 18; modern high, 278. 


Hixpositions, advantages of, 348. 
Eye, change in color of, 452, 511. 
Eyes, blue, gradual disappearance of, 367. 


F., L. 8. A possible danger to mariners, 
413. 

Face, form of, 522. 

Factory acts, 286. 

Fallacies, 152. 

Farmers, hints to, i. 576. 

Farnswortnu, P. J. Forgotten conclu- 
sions of science, 469; too big to swallow, 
53. 

FARQUHAR, Henry. 
dictions, 540. 

Fasting pig, 33d. 

Faunal areas, 375. 

Faunas, ancient, 326. 

Fermentation, changes produced by; in 
milk, 405; without combined nitrogen, 
322. 

FERREL, W. The gyration of a vibrating 
pendulum, 53. 

Festivals of the church, fixed and movable, 
of 1885, 577. 

Fibro-vascular bundles, 358. 

FieLpE, Adele M. The meng-leng, 159. 

Finuont, H. The echinoderms dredged 
by the Talisman, 7//. 102; the lower 
forms of life dredged by the Talisman, 
all. 171. 

Firedamp, detection of, 425. 

Fish, chemistry of, 321; culture, 348; re- 
mains, 159; in Silurian rocks, 34, 270, 
326; swallowing a turtle, 53. 

Fisheries exhibition catalogue, 142. 

Fishery board, Scottish, 478. 

Fishes, color-sense i in, ill. 336; tail of, 341. 

Fiske’s Destiny of man, reviewed, 408, 

Fiske’s Electricity, reviewed, 19. 

Fletcher, Alice C., on child-life among the 
Omahas, 343; lands in severalty to Indi- 
ans, 347; pipes of friendship, 345. 

FLEXNER, 8. eye oe of glucose 
in honey, 32. 

Flies walking on glass, id/. 219. 

Floods, Ohio, 44. 

Flora, fossil, 340; of high Alps, 475; of 
New Jersey, 358; of North America, 
308. 

Floral calendar, 574. 

Florida mounds, 344. 


Verification of pre- 
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Flower, W. H., on size of teeth as race 
character, 5388. 

Flowers, blooming-time for, 578. 

Fly, liver of, 72. 

Flying-machine, 7/2. 330, 482. 

Fog-horn, new, 155. 

Fou, H. The changes which fermentation 
produces in milk, 405. 

Folk-lore, Indian, 499. 

Foods, nutrients in, 347. 

Foraminifera from Gulf of Mexico, 24. 

Forbes, G., on velocity of light, 254. 

Forecasts, weather, 568. 

Forest-trees, Russian, 155. 

Forth Bridge, 287. 

Fossil flora of globe, 340. 

Foster’s Monthly reference-lists, 450. 

Foxwell, H: 8., on rate of wages, 284. 

France, lightning-strokes in, 264; wine- 
production in, 264. 

Francis, J. B., on efficiency of turbine 

water-wheel, 12. 

Frankland, E., on chemical changes in 
relation to micro-organisms, 257. 

Frazer’s Geology of south-eastern Penn- 
sylvania, reviewed, 447. 

Freezing, shaft- sinking by, 443. 

French association for “the advancement of 
science, 121; flying-machine, 7/. 482; 
scientific missions, 505. 

Fresh-water faunas, 260. 

Fuegian ethnography, 27. 


G. Tornado predictions, 126. 
G., A. George Bentham, portrait, 352. 
Gattky. See Koch, R., Gaffky, and Loeft- 


Gan S. H. 
camera in photography, 5 ; 

Galvanometer of twenty wires, 252. 

Gannett’s Dictionary of altitudes, 481. 

GARMAN, 8. The oldest living type of 
vertebrates, 484. 

Garman, 8., on Chlamydoselachus, 340. 

Gas, disinfection by, 503; evaporation of, 
425. 

Gases, absorption of, by steel, 331. 

Gatschet’s Migration legend of the Creek 
Indians, reviewed, 499. 

Geographical classification, 328 ; discovery, 
recent, 211; distribution of animals, 261; 
work, Russian, 503. 

Geography of the Baltic Sea, 450; educa- 
tion in, 281; of HKurope, 124; medical, 
220 ; of Palestine, 328; Ptolemy’s, 331. 

Geological and natural- history survey of 
Canada, 362; formations, correlation of, 
208; maps ‘of America, 382; railway- 
guide, 396; section of British associa- 
tion, 73. 

Geology of Kurope, 124; of south-eastern 
Pennsylvania, 447; of Susquehanna- 
river region, reviewed, 120. 

Geometry, Euclid as a text-book of, 442. 

German and Austrian alpenverein, 409; 
coal, 800; engineers’ society, 331; expe- 
dition to Cape Town, 156; schools, over 
work in, 1386. 

Germany, higher education in, 502. 

Germinating plants, rotation experiments 
on, 7d. 51. 

Germs, 440; destruction of, 299. 

Ghosts, investigation of, 52, 

Giants’ Causeway, 324. 

Gibbs, W., on complex inorganic acids, 
254; constitution of elements, 255; elec- 
tromotive forces in voltaic cell, 251. 

Gilbert, G. K., on deflection of streams, 28. 

Gilbert. See Lawes, J., and Gilbert. 

Gill, D., on parallax of fixed stars, 75. 

Git, ‘I’. Classification of the Mollusca, 
334; the eggs of Ornithorhynchus, 4525 
the oldest living type of vertebrates, 524. 

Gilpin, on Nova-Scotian coal-field, 258. 

Giraud, news from, 264. 

Glacial action, 258; period in New Zea- 
land, 426 ; pot-hole, ¢//. 560 ; submer- 
gence, depth of, 160. 

Glacier, what is a, 164. 

Glaisher, J.,on Palestine exploravion fund 
281. 

Glucose, crystallization of, 32, 

Gneiss, Vermont, 327. 


The inventor of the vertical 
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Goldsmiths’ work, exhibition of, 188. 

GoopE, G. Brown. The exploring voyage 
of the Challenger, reviewed, @//. 116, 176. 

eae bibliography of Professor Baird, 
45, 

Goodwin and Marshall, 
chlorine gas, 256. 

Gordon, J. C. See Chickering, J. W., 
jun., and Gordon, J. C. 

Gordon’s expedition to Hudson Strait, 108. 

Gore, J. H., on U.S. coast and geodetic 
survey, 293. 

Government catalogue of fisheries exhibi- 
tion, 142; scientific appointments by, 
109 ; support of irrigation, 158; town 
and county, 329. 

Graves of Ainos, 508, 

Gray, Asa, Flora of North America, 155; 
on mode of exposing pollen in sunflower, 
358 ; North-American vegetation, 261; 
Synoptical flora of North America, re- 
viewed, 308. 

Greely party, rescue of, T7, map, 88; re- 
lief squadron, 122. 

GREENE, C.E. Shaft-sinking by freezing, 
443, 

eens Lessons in chemistry, reviewed, 

00. 

Greenwich observatory, 61. 

Growth, 342. 

Guadaloupe, shells of, 866. 

Gulf of Mexico, level of, 326. 

Gumming, nature of, 359. 

Gun, machine, 449; question, 12. 

GURNEY, Edmund. Psychical research, 
509. 

Gypsum deposits, 325. 

Gyration of vibrating pendulum, 58. 

Gyrostatic working-model of magnetic 
compass, 250. 


on solubility of 


HAGEN, H. A. Lawsuits against grubs 
and grasshoppers, 168. 

Hague, A., on Yellowstone national park, 
pee 


Hale, H., on wampum, 320. 

Haliburton, R. G., on oldest colony in 
America, 283; Vinland, 288. 

Hall, A., on motion of Hyperion, 155. 

HALL, E.H. The Hall effect, 351. 

Hall, E. H., on Hall phenomenon, 297. 

Hall, J., on discovery of Eurypteridae, 
327; relations of Chemung and Waverley 
groups, 327. 

Hallauer, Octave, portrait, 306. 

Hampson, ‘T’., on apprenticeship question 
and industrial schools, 347. 

Handicraft, 537. 

Hands, instruction in use of, 452. 

Hange, L.J., on vegetable remains of drift, 
73 


Harkness, W., on doubtful observations, 
292; storage-batteries, 386. 

Harrington, M. W., on asteroid ring, 292. 

Hartt, C. F., tablet in honor of, 25. 

Harvard college meridian circle, 293; phys- 
iological laboratory, zd. 128. 

Hawkshaw, J. C., on Severn tunnel rail- 
way, 288. 

Haynes, H. W. The stone age in prehis- 
toric archeology, 469. 

Health association, public, 440; exhibition, 
international, 3538, 410; national board 
of, 427. 

Heap’s Report on the International exhibi- 
tion of electricity, reviewed, 464. 

Heat, 39; loss of, by radiation, 250. 

Heavens, new maps of, maps, 580, 

Heer, O., on flora of high Alps, 475; 

Heilprin, A., on foraminifera, 24; tertia- 
ry geology and paleontology of the 
United States, 562. 

aaa S popular scientific’ addresses, 
481. 

Hematite in Pennsylvania, 25. 

Henry’s library, 480. 

Herrick, C. L., on Protozoa, 738. 

Herschel, Sir William, memorial window 
of, 410. 

' Hibernation of lower vertebrates, id/. 36. 

Hilfiker’s diameter of sun, 267. 

HILGARD, E. W. The steep slopes of the 
western loess, 302. 


Hilgard, J. E., on relative level of Gulf of 
Mexico and Atlantic Ocean, 326. 

Hirschfelder, C. A., on anthropological 
discoveries in Canada, 318. 

Historical association, 75, 301, 312. 

Hitchcock, C. H., on Vermont gneiss, 327. 

Hoadley, J. C., on driven wells, 324; 
steam-engine practice in the United 
States, 328, 

Hochstetter, Ferdinand von, portrait, 470. 

HoupeENn, E.§8. Eye-pieces of the meridian 
circle at Washburn observatory, 396. 

Holder, J. B., on house-sparrow, 375. 

Hommes, W.H. Burial-masks of the an- 
cient Peruvians, 72/. 10. 

Holmes’s Art in shell, 26. 

Honey, glucose in, 32. 

Honorary degrees, value of, 3. 

Hood of hooded seal, 7/2. 514. 

Hornblende, occurrence of, 43. 

Hotel des Neuchatelois, i//. 360. 

Hoy, P. H., on stone axes, 344. 

HUBBARD, G. G. Canal routes between 
the Atlantic and the Pacific, map, 434. 

Hudson’s Cause of seasickness, 424. 

Hudson’s Strait, map of, 220; meteorologi- 
cal stations, 108. 

Human skull from Podbaba, 318. 

Hunt, A. R., on influence of wave-currents 
on fauna, 75. 

Hunt, T. S., on Taconic question, 27. 

Hurlbert, J. B., on climates, 282; on 
storms, 282. 

Huron-Iroquois, 318. 

Hyades, on Fuegian ethnography, 27. 

Hyatt, A. The primitive Conocoryphean, 
351. 

Hyatt, A.,on Beatricea, 341; 
of origin of tissue, 341. 

Hydrographic basins of Quebec, 2838. 

Hydrophobia, experiments with virus of, 
122. 

Hygienic congress, 74; institute, 410. 

Hygrometry, new departure in, 137. 

Hyperion, motion of, 155. 


larval theory 


Ibbetson’s Outlines of Punjab ethnography, 
reviewed, 360, 557. 

Iceland, volcanic island off, 506. 

Ichnolites, Carson-City, ‘ll. 210 


. Igloo, implements of, 2/7. 81. 


Illinois state natural- history society, 123. 

Immersion apparatus, 342. 

Implements of Ojibwas, 7/7. 527, 

Incandescent lighting for naval vessels, 
561. 

Inclinometer, new, 253. 

India, caste in, 557; census of, 280; ink, 
manufacture of, 505. 

Indian ethnology, 499; folk-lore, 499; 
grave, Babirussa tusks from, 34; imple- 
ments, 33; languages, 122, 1388; in South 
America, 159; sign-language, 556. 

Indiana mounds, 344. 

Individuality, 398. 

Industrial education, 537; schools, 347. 

Infectious diseases, 144. 

Ink, India, 505. 

Innuit, Netschilluk, 7/7. 543. 

Insect crust, dynamics of, 341. 

Insects, light emitted by, 505; skins of, 
341, swarming, 7/7. 79, 111; of the year, 
565. 

Intelligence, animal, 16. 

International association, 269, 329; co-op- 
eration in scientific work, 1255; electrical 
congress, 81; exhibition at Antwerp, 
1886, 426; of electricity, 464; geological 
congress, 156; health exhibition, 353; 
hygienic congress, 74; medical congress, 
75; polar expeditions, 367 ; polar stations, 
map, 370, tld. 476; scientific association, 
80, 106; congress, 140. 

Invilliers, E. V. d’, on hematite in Penn- 
sylvania, 25, 

Irish emigration, 285. 

Iroquois customs and languages, 319; gram- 
a 412, 486; pronouns, 344, 351; words, 

46. 

Irrigation in Missouri and Yellowstone 
valleys, 166; in the west, 158. 

Irving, R. D., on crystalline rocks, 327; 
occurrence of hornblende, 48. 
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Jablochkoff electric candle, 267. 

Jacobson, J. A., expedition of, 76. 

Jagnaux’s Chemical analyses, reviewed, 
500. 

James. See Lesquereux and James. 

James, U. P., on fossil annelid jaws, 263. 

Jamin, on new pean in hygrometry, 
137. 

Janssen’s report of solar eclipse of May 6, 
1883, 263. 

Japan, antiquated chronology of, 508; 
weather service, 521. 

Japanese lacquering, 505. 

Jelly-fish, phosphorescence of, 155. 

Jetties, South Pass, 13. 

Jewell, T. F., on storage-batteries, 393. 

Jewels, crown, of France, 7@//. 299. 

Jews, races of, 319. 

Johns Topkins university studies in his- 
torical and political science, 502; re- 
viewed, 173; Thomson’s lectures at, 349 5 
zoological laboratory, 122. 

JoHNSON, A. B. North- Atlantic currents, 
all. 415. 

Johnson, J. B., on river physics, 325. 

Johnston, H. TL. ., on the exploration of 
Kilimanjaro, 45. 

Jouffroy, statue of, i//. 300. 

Joy, D., on valve gear, 290. 

Julien, A. A., on Eozoon canadense, 327; 
immersion appar atus, 342. 


_Julien, A. A., and Bolton, H. C., on musi- 


cal sands, 329, 
Jupiter, red spot on, 448. 


K., A., journey of, in China, 280. 

K., D. H. Metallic circuits in cables, 52. 

Kafiristan, 404. 

Keith, N. 8., on storage-batteries, 386. 

KENNEDY, W.S. What’s in a name, 33. 

Kennedy’s Wonders and curiosities of the 
railway, reviewed, 520. 

Kent, W., on irr egularities in railroad- 
building, 348. 

Kilimanjaro, exploration of, 45. 

Kinetic rant of matter, 71d. 204. 

Kingsley, J. 8., on development of Limu- 
lus, 341. 

Kirkwood, D., on temporary stars, 291. 

Koch, R., ‘Gaftky, and Loeffler’s Anthrax 
bacillus, reviewed, 276. 

Koch’s investigations, value of, 48; reply 
to his critics, 554; work on tuberculosis, 
59. 

Kolbe’s Inorganic chemistry, reviewed, 
500. 

Kongo, expedition to, 124. 

Korean curios, 7//. 172, 270; customs, 345. 

Kowak River, 589; exploration of, édd. 551. 

Koyle, C. H., on storage-batteries, 387. 

Krakatoa, 1385; committee, 2538; dust, 71. 

Krishna’s journey in China, 280. 

Kunz, G. F. American pearls, 368; Ko- 
rean curios, 7d. 172, 

Kunz, G. ¥., on gem-engraving, 7//. 105. 


Laboratory practice, educational methods 
in, 322. 

Labrets, 345. 

Lacquering, Japanese, 505. 

Laflamme, A., on hydrographic basins of 
Quebec, 283. 

La Fléche, on Omaha pipes of friendship, 
345. 

Lamprey as a builder, 469. 

Lands in severalty to Indians, 347. 

LANGLEY, J. W. Chemical affinity, 234. 

Langley, J. W., on valence, 321. 

Langley, 8. P., on temperature of moon’s 
surface, 396. 

Langrin coal-field, 504. 

Language, Indian, 122; Indian sign, 556. 

Languages, African, 310; American, 317, 
522; Indian, 159. 

LANKESTER, E. Ray. Classification of the 
Mollusca, 143. 

Lapland and the Lapps, 366. 

Larval theory of origin of tissue, 341.- 

Lavallée, Alphonse, 10. 

Law, marriage, 471; of organic evolution, 
582; primitive, 436. 

Lawes, J., and Gilbert, on composition Of 
soils, 257, 
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Lawn-tennis, 4738. 

Lawsuits against grasshoppers, 168. 

Least squares, method of, 39. 

Leaves, torsion of, 340. 

ee vat E. D.,jun., on pumping-machinery 

9. 

Leblanc, monument to, 504. 

LeConte, John. Points on lightning- 
rods, 4138. 

Leeds, A. R., on composition of human 
milk, 322. 

Lerroy, Sir J. H. Recent geographical 
discovery, 211. 

Lehman, A. E., on new protractor, 24. 

Lehmann, J., on crystalline schists, 327; 
origin of the crystalline schists, 511. 

Leipzig university, 156. 

Leland’s Algonquin legends of New Eng- 
land, reviewed, 499. 

Lendenfeld, on glacial period in New Zea- 
land, 426. 

Lesley, Prof. J. P., portrait, 190. 

Lesquereux and James’s Mosses of North 
America, reviewed, 446. 

Lewis, HH. C., on trap-dyke, 328. 

Librarians, conference of, 505. 

Libraries, scientific, 335, 868, 396, 413. 

Lick observatory, completion of, 482. 

Life, painless extinction of, 366; saving by 
use of salt solution, 449. 

Light, 444; in deep sea, 8, 94; emitted by 
insects, 505; seen under water, 421; 
standard of, 126; velocity of, 254. 

Lighthouse system in Canada, 290. 

Lighthouses, illuminants for, 449. 

Lightning protection, 316; rods, points on, 
223, 418; strokes in France, 264. 

Limulus, development of, 341... 

Lindstrém’s Silurian mollusks, 562. 

Lingula, 348. 

Liveing, on constitution of elements, 255. 

Liveing and Dewar, on spectral lines of 
metals, 254. 

Liversedge, on Monotremata, 261.. 

Local names in France, 265. 

Lockwood, T. D., on long-distance tele- 
phony, 315. 

Lockyer on use of photography in astron- 
omy, 29 

Locomotive, anthracite-burning, 290. 

Lodge, on electromotive forces in voltaic 
cell, 251. 

Loeffler. See Koch, R., Gaffky, and 
Loeffler. 

Loess, western, steep slopes of, 302. 

Lowl’s Valley formation, 365. 

Lubricants, theory of, 249. 

Lubrication, report of British association 
on, 291. 

Lupton, N. T. Sky-glows, 486. 

Lycosa, egg-cocoons of, 24. 

Lynch’s Scientific butter-making,  re- 
viewed, 407. 

Lyon, D. G. Semitic notes, 378. 

Lyon, D. G., on cuneiform inscriptions of 
Asia, 448, 


Macloskie, G., on dynamics of insect 
crust, 341. 

McCook, H. C., on egg-cocoons of Lycosa, 
24; habits of spider, 23; Tenants of an 
old farm, reviewed, 536. - 

McCurpy, IT. F. Change in the color of 
the eye, 452. 

MACFARLANE, James. American geologi- 
cal railway-guide, 396; the formation of 
canons and precipices, 99. 

McGee, W. J., on glacier, 154. 

Pee university, degrees conferred by, 

3. 

Mackerel sky, formation of, 253. 

McLennan, J., on Canadian finances 285, 

MacLeod’s Dierkunde, reviewed, 311. 

Macnair’s journey into Kafiristan, 404. 

Magnetism, influence of, on discharge o 
electricity, 252. 

Maimon’s collection of orienta antiquities 
378. 

Mammals of Adirondacks, 445; phylogeny 
of artiodactyle, 339. 

Mammoth, discovery of remains of, 46. 

Man and mastodon, 112; future of, 408; 
in the tertiaries, 244. 


Manchester, science in, 555. 

Manilius, translation of, 266. 

MANN, B. P. A wider use for scientific 
libraries, 413. 

Manual training in elementary schools, 523. 

Manures, 57. 

Map of Hudson’s Strait, 220; vicinity of 
Baltimore, 518. 

Marcoartu, A. de, on commercial relations 
of United States, 348. 

Marcov, Jules. The earthquake of Aug. 
10, 144. 

Marcou’s Mapoteca geologica Americana, 
382 

Mariners, danger to, 413. 

Marjan, H., on local names, 265. 

Marriage laws of aborigines, 319; in sav- 
agery, 471. ; 

Marsh, O. C., on dinosaurian reptiles, 261. 

Marshall. See Goodwin and Marshall. 

Marshall, A. M., on echinoderms, 261. 

Martin, on media of exchange, 285. 

Martin, J. B., on future of United States, 
347. 

Martin, Lillie J., on mitegall, 339. 

Masks, burial, of Peruvians, é//. 10. 

Massachusetts topographical map, 3. 

Mastodon, 112. 

Mathematics, college, 230. 

Meat, supply of, 286. 

Mechanical engineers, training for, 323; 
science, relation of, to other sciences, 
215; section of American association, 2, 
187. 

Mechanics, applied, 406. ; 

Medals of Royal society, 561. 

Mediaeval history, 313. 

Medical congress at Copenhagen, 75, 300; 
geography, 220. 

Medina’s Aborigines of Chile,reviewed, 423. 

Medulla oblongata, 341. 

MEEHAN, J. T. Minerals near Philadel- 
phia, 368. 

Meehan, T., on opposite leaves in Salix 
nigra, 24. 

Meldola, on jelly-fish, 155. 

Meng-leng, 159. 

Mental evolution in animals, 16. 

Merchantmen, defence of, 505. 

Meridian circle, Harvard college, 298; con- 
ference, 876, 406, 421; work of, 414; of 
longitude, zero, 82. 

Meridians of longitude in South America, 
561. 

MeErriam, C. Hart. The coming of the 
robin and other early birds, 571; the 
hood of the hooded seal, Cystophora 
cristata, 72/. 514; the star-nosed mole am- 
phibious, 429. 

Merriam, C. H., on bird-migration, 374; 
Mammals of the Adirondacks, reviewed, 
445, 

MERRILL, G. P. Hornblende andesite 
from the new Bogosloff volcano, 524. 

Merriman, M., on doubtful observations, 
292; Method of least squares, reviewed, 
39. 

Metallic circuits in cables, 52. 

Metallurgy of primitive nations, 21. 

Metals, diffusion of, 253; spectral lines of, 
254. 

Meteor, fall of, near Odessa, 188. 

Meteoric research, medal for, 49. 

Meteorological observatory, 92; society, 
New-England, 30, 424. — 

Meteorology, bibliography of, 449. 

Metre, relation of yard to, 296. 

Metric system, use of, 30; value of, 537. 

Metz’s Modern palmistry, reviewed, 558. 

Mexican railway, 12. 

Micaria limnicunae, 28. 

Micharles, O. E., on heavy-guns, 12. 

Michelson, on velocity of light, 254. 

Micro-organisms, value of investigations 
on, 48. 

Micropterus dolemieu, 2633 nigricans, 263. 

Microscope for class-room demonstration, 
add. 540. 

Microscopical journals, new, 365; science, 
244; structure of rocks, 505; technique, 
350. 


Milk, composition of, 322; effect of fer- 
mentation on, 405. 


601 


Minerals near Philadelphia, 368. 

Minnesota Ojibwas, implements of, ¢//. 527, 

Minot, C. 8. Death and individuality, 
398; the organization of an international 
scientific association, 80. 

Minot, C. 8., on biological problems, 339; 
growth and death, 342; skin of insects, 
341, 

Mitchell, H., on Delaware estuary, 329. 

Mitegall, 339. 

Mole, star-nosed, amphibious, 429. 

Molecular dynamics, 487; volumes, 256. 

Mollusca, classification of, 148, 334, 351; 
new type of, 50. 

Monotremata, 261. 

Montigny on scintillation of stars, 267. 

Monuments, American contributions to, 
483. 

Moon’s latitude, 294; surface, temperature 
of, 396. 

MorsE, E. 8. Korean curios, 270; man 
in the tertiaries, 244. 

Morse, E. 8., on Korean customs, 346. 

MosELEY,H.N. The physiology of deep- 
sea life, 209. 

Moseley, H. N., on Utricularia vulgaris, 

62. . 


Mosses of North America, 446. 

Mounds, emblematic, 348; Florida, 844; 
Indiana, 344; Ohio, 151, 817. 

Mount Roraima, 280. 

Mount St. Augustin, volcanic outburst on, 
5388. 

Muir, W. K., on single-track railways, 
288. 


Muirhead, H., on mackerel sky, 2538. 

Mulhall, M. G., on debts of nations, 285. 

Munroe, C. E. Recent observations on 
explosive agents, 13. 

Munroe, C. E., on petroleum oils, 321. 

Muscles of crabs, strength of, t//. 521. 

Muskrat with round tail, 34. 

Mussulman propaganda, 457. 

Mythology of Wintuns, 346. 


Names and occupations, correspondence 
between, 338 

Naples zodlogical station, American table 
at, 74. 

National academy of sciences and govern- 
ment, relations of, 428; October meeting 
of, 396; papers read before, 408; board 
of health, 427; conference of electricians, 
127; pride, 349. 

Natural history, American, 5386; 
books, 3895. 

Naturalist, rambles of, 380. 

Nautical almanac for 1884, 20, 

Naval war college, 424. 

Nebulae, 294. 

Newtson, E. T. The Ohio earthquake, 
302; swarming insects, 111; a viviparous 
pumpkin, 470. 

Netschilluk Innuit, 722. 548. 

Neubauer, A., on races of Jews, 319. 

NEwcoms, 8. Can ghosts be investigated, 
525; psychic force, 372; psychical re- 
search, 509. 

Newcomb, 8., on value of obliquity o 
ecliptic, 295. 

New England, Algonquin legends of, 499 ; 
meteorological society, 30, 424; orchids 
498, 

New-Jersey flora, 358; geological survey, 
326. 

Newport, old stone mill at, 722. 512. 

Newton’s theory of atmospheric refrac- 
tion, 295. 

New-York agricultural station, annual 
report of, reviewed, 519; gypsum de- 
posits, 325; state survey, termination of, 


text- 


New Zealand, glacial period in, 426. 

Niagara water-power as generator of elec- 
tricity, 12. 

Nicaragua route, 328. 

Nicol, W. W. J., on theory of solution, 
256. 

Nile, navigation of, map, 456. 

Nipher, F. E., on electrical transmission of 
energy, 315. 

Nitrogen, assimilation of, by plants, 322. 

Noctuidae, structural modifications of, 44. 


602 


Nomenclature, development of, 109; tri- 
nomial, 128. 

Nordenski6ld’s book of his explorations, 
366. 

North America, birds of, 86; connection 
of, with Greenland, 288; mosses of, 446; 
races of, 345; synoptical flora of, 308; 
vegetation of, 261. 

North-Atlantic currents, 7/7. 415. 

North pole, prize offered for nearest ap- 
proach to, 124. 

North-west, late news from, 474. 

Nova-Scotian coal-field, 258. 

Novaia Zemlia, result of meteorological 
station in, 188, 

Noyes, I. P., on weather map, 3800. 

Nutrients in foods, 347. 


Observations, adjustment of, 520; doubtful, 
292. 

Observatories, private, 266. 

Observatory, cetachthonic, 266; Green- 
wich, 61; Paris, 29; Pic du Midi, 30. 

Ohio agricultural experiment-station, re- 
port of, for 18838, reviewed, 279; earth- 
quake, 802; of Sept. 19, 3832; mounds, 
317; origin of, 151; Wesleyan university, 
fifth report of museum of, 30. 

Oil, effect of, on water, 424, 506, 560; min- 
eral, 504. 

Oil-bearing strata, 266. 

Ojibwas, implements of, @. 527. 

Omahas, child-life among, 348; friendship 
pipes, 345. 

Orchids, New-England, 498. 

Oregon rocks, 71. 

Oreodon, osteology of, 342. 

Oriental] society, ‘American, 448, 

Ornithological collections in 
States, 875. 

Ornithologists’ union, 374. 

Ornithorhyncus, eggs of, 452. 

Orton, E., on distribution of petroleum in 
Ohio, 325 ; Kentucky coal-measures, 
325. 

Osborn, H. F., on amphibian brain, 340, 
343. 

Ounalaska, schooner, 364, 

Overwork in schools, 136, 268, 497. 

Oxygen, liquefying, 266. 


United 


Palestine exploration fund, 281; geography 
of, 328; museum and library, 426. 

Palmistr y, 908. 

Parallax of stars, 128; fixed stars, 75. 

Paris observatory, 29. 

Parker, H. W., on discovery of mammoth, 
46. 

Pasteur’s experiments on hydrophobia, 
122. 

Pau, H. M. Edison’s three-wire system 
of distribution, 7/2. 477; the equatorial 
coudé, t7/. 101; Krakatoa, 185; measur- 
ing earthquakes, 7//. 516; a proposed new 
departure in hygrometry, 137; radiant 
matter in an Edison lamp, 3874, 

Paul, H. M., on doubtful observations, 292. 

Peabody museum of ar chaeology, 110, 
121. 

Pearls, American, 368, 470. 

Peet, S, D., on emblematic mounds, 348, 

PEIRCE, C. 8. The numerical measure of 
the success of predictions, 453; the old 
stone mill at Newport, ¢2/. 512. 

Pendulum, gyration of, 53. 

Pennsylvania coal- fields, 522; geology of, 
447; section across, 258, 

Pentacrinus asteriscus, 228. 

Periodicals, duties on, 269. 

Perry, on solar surface, 294. 

Personal items, 424; names, development 
of, 109. 

Peruvians, burial-masks of, i//. 10. 

Petals, evolution of, 722.52. 

Petroleum, Caucasian, 365; danger from, 
503; distribution of, 325; oils, 821; in 
Sicily, 364; wells, ill. 364, 

Philadelphia academy of natural sciences, 
438; bureau of scientific information of, 
108; electrical conference in, 383; min- 
erals near, 368. 

Philosophical instruments, 451, 

Phonograph, new, 7//, 124. 


Phosphates, cretaccous, 78. 

Phosphorescence, 270; of jelly-fish, 155. 

Photographic drop-shutters, speed of, 
454, 

Photographs, instantaneous, 265, 

Photography, A BC of modern, 464; color 
in, 29. 

Photometric tables, 311. 

Photometry of sun and moon, 528. 

Phylloxera, destruction of eggs of, 466; 
Silesia, 481. 

Physical standards, bureau of, 314. 

Physics, recent progress in, 179. 

Physiological laboratory, Harvard, 722, 128 

Physiology of deep-sea life, 209, 

Pic du Midi observatory, 30. 

PICKERING, E.C. Systematic earthquake 
observation, 382. 

Pickering, E.C., on colors of stars, 291; 
stellar magnitudes, 292. 

PICKERING, W. H. Measurement of the 
speed of photographic drop-shutters, é//. 
454, 

Pilot-chart for July, 92; November, 465. 

Pim, Bedford, on Nicaragua route, 328. 

Pinus sylvestris, fibro-vascular bundles in, 
358. 

Pipes of friendship, 345. 

Planets, dimensions of, 222. 582. 

Plating, brass, 465. 

Playfair, Lyon, on constitution of ele- 
ments, 255. 

PiumpB, C.8. Increase in growth of young 
robins, 159. 

Poetsch, F. H., on shaft-sinking by freez- 
ing, 443. 

Point Barrow, explorations at, 282. 

Polar expeditions, 367; sea, open, 302, 485; 
stations, international, 7/. 476, map 
370. 

Pollen, exposure of, 358, 

Pororéca of Amazon, all. 488. 

PortTER, A. B. Points on lightning-rods, 
223. 

Portuguese lost colony, 34. 

Postage in United States, 351; rates of, 580; 
reduction of, 449. 

Postal transmission of dried plants, 359. 

Post-office savings banks, 284. 

PowetL, J. W. Certain» rinciples of 
primitive law, 436; marriagel aw in sav- 
agery, 471. 

Powell, J. W., on classification of Ameri- 
can languages, 317; culture-periods, 345; 
marriage laws of aborigines, 319; myth 
ology of Wintuns, 345. 

Precipices, formation of, 99. 

Predictions, measure of success of, 458; 
verification of, 540. 

Preece, W. H., on economy of electric 
light, 324; storage-batteries, 315, 3838; 


telegraphing without cable, 297; tele- 
phoning through cable, 252. 
Prehistoric archeology, 469; fishing n 


America, 381. 

Prime meridian, 349, 368. 

Primitive law, principles of, 486; nations, 
metallurgy of, 21. 

Prizes of Berlin academy of sciences, 465; 
of Royal society of New South Wales, 
410. 

Professions, learned, and the public, 348. 

Pronouns, Iroquois, 344. 

Propylite question, 111. 

Protozoa, 78. 

Protractor, new, 24. 

Prussian hygienic institute, 410. 

Pseudo-science, 478. 

Pseudo-scientists, 467. 

Psychic force, 372. 

Psychical research, 509; proceedings of 
Hnglish society or, ill. 40; in America, 
“359, 369. 

Ptarmigan, 375. 

Ptolemy’s geography, 331; 
of, 122. 

Publishing houses, duties of, 467. 

Pumice, floating, 331. 

Pumping-machinery in America, 289. 


bibliography 


Punjab ethnography, 360, 557; inhabitants 
of, 360. 

PUTNAM, FF. W. Man and the mastodon, 
112. 


SCIENCH.— INDEX TO VOLUME IV. 


Putnam, F, W., on Indiana mounds, 344; 
Ohio mounds, 817. 
Putnam River, exploration of, 496. 


Quarantine, proper, 441. 
Quebec, hydrographic basins of, 288. 


Race-character, teeth as, 538. 
Radiant heat, 7/2. 3; matter in an Edison 
amp, 3874. 

Radiation, 250. 

Raes Contemporary socialism, reviewed, 
534. 

Rags, separation of, 464. 

Railway-building, 348; Canadian Pacific, 
289; guide, geological, 396; permanent, 
288; Severn tunnel, 288; signals, 356; 
single-track, 288; wonders and curiosi- 
ties of, 520. 

Rainfall, effect of wind-currents on, 409; 
aw of maximum, 409; statistics, 267. 
Ramsay, W., on molecular volumes, 256; 

valence, 321. 

Ramsay, W., and Young, 8., on evapora- 
tion and dissociation, 256; vapor ten- 
sions, 250. 

Ranyard, on instantaneous photographs, 
265, 

RATHBUN, R. American appliances for 
deep-sea investigation, 7/7. 146, 224, 400; 
the American initiative in methods of 
deep-sea dredging, 54. 

Rau’s Prehistoric fishing, 381. 

Rauch, on quarantine, 441. 

Ravenstein, E. G., on African maps, 280; 
teaching geography, 281. 

Ray, P. H. An open polar sea, 302. 

Ray, P. H., on Eskimo, 319; explorations 
at Point Barrow, 282. 

RAYLEIGH, Lord. Recent 
physics, 179. 

Rayleigh, Lord, portrait, 161. 

Rayleigh, Lord, on galvanometer of twenty 
wires, 252. 

Refraction, atmospheric, 295. 

Remsen, I., on educational methods in 
laboratory practice, 322; valence, 321. 

Repagination, 94. 

Research, endowment of, 221. 

Revoil’s explorations, 268. 

Reynolds, O., on second law of thermo- 
dynamics, 250; theory of lubricants, 249. 

Rhodes, B., on gener ation of electricity by 
water- _power, 12. 

Rhyssa not lignivorous, 486. 

Richardson, C., on chemistry of roller- 
milling, 320. 

Ripeway, Robert. The bird-collection of . 
the U.S. national museum, 496. 

RiueEy, C. V. Change in the color of the 
eye, 511; the insects of the year, 565; 
Rhyssa not lignivorous, 486. 

Riley’s visit to Europe, 365. 

River physics, 325. 

Roark, R. N. American pearls, 470. 

Roberts, C., on diffusion of metals, 253. 

Roserts, I. P. A few pertinent hints to 
farmers, 722. 576; important eehouary 
statistics, 579. 

Robin, coming of, 571. 

Robins, increase in growth of, 159. 

Rocks of Colorado and Russia, comparison 
of, 521; crystalline, 238; microscopic 
structure of, 505; from Ore egon, 71. 

Rockwoop, O. G., jun. Earthquakes in 
the United States and Canada, 569; sys- 
tematic earthquake observation, 368. 

Rogers, W. A., on doubtful observations, 
292 ; Harvard college meridian circle, 
293; magnitude of errors, 298; produc- 
tion of screws, 323; relation of yard to 
metre, 296. 

Roller-milling, chemistry of, 320. 

Romanes’ Animal intelligence, reviewed, 
16; Mental evolution in animals, re- 
viewed, 16. 

Roscort, H. E. Progress of chemistry 
since 1848, 206. 

Roscoe, Professor, knighted, 156. 

Rosse, Earl of, on polishing specula, 253. 

Rotation, terrestrial, 28. 

Rowuannd, H.A. Address before Electri- 
cal conference, 318. 


progress in 


SCIENCE. —INDEX TO VOLUME IV. 


Rowland, H. A., on dynamo-electric ma- 
chine, 814; lightning protection, 316. 

py academy of Turin, centenary of, 

38. 

Royal society of London’s medals, 561. 

Rubber-tree, 465. 

Ruby-hill mines, 459. 

Russell, I. C., on glacier, 154. 

Russian arctic expeditions, 409; geographi- 
cal works, 268, 508; hypsometric chart, 
156; observatories, 266; rocks, 521; tele- 
scope, 25; topography, 188. 

RYDER, J. A. The use and spelling of 
terms, and some facts in embryology, 
49. 

Ryder, J. A., on tail of osseous fishes, 341. 


8.,C.S. Alphonse Lavallée, 10. 

S.,E. F. A fasting pig, 335. 

Salix nigra, opposite leaves in, 24. 

SALMON, D. E. Discrediting American 
science, 308. - 

Salmon-supply, regulation of, 26. 

Salt solution, use of, in saving life, 449. 

Samarkand, discovery of ruins near, 465. 

Samoa, 378. 

Sands, musical, 329, 

Sarasin, EK., on transparency of water, 421. 

Saunders, T., on Asiatic exploration, 328; 
census of India, 280; Dominion survey, 
282; geography of Palestine, 328; Krish- 
na’s journey, 280. 

Saurians, affinities of, 340. 

Savagery, marriage law in, 471. 

Savings banks, 284. 

Scaphiopus solitarius, 72, 262. 

School of application for navy officers, 108. 

Schools, over-pressure in, 186, 268, 497. 

Schuster, A., on connection of sun-spots 
with terrestrial phenomena, 252. 

ScHwaTka, Frederick. The implements 
of the igloo, zl. 81; the Netschilluk 
Innuit, 77d. 543. . 

Schwatka’s map of Hudson’s Strait, map, 
220. . . 

Science calendar, 1885, 584; development 
of, 411; forgotten conclusions of, 469; in 
Manchester, 555; mission of, 236. 

Scientific appointments, 109; assemblies, 
conduct of, 451; interests and congress, 
507; methods in common affairs, 246; 
missions, French, 505; research, funds 
for, 125; societies, libraries of, 3385; 
wider use for, 368, 396, 418; study of 
lawn-tennis, 478; use of word, 412; work, 
co-operation in, 125, 

Sclater, P. L., on ornithological collections 
in United States, 375. 

Scott, W. B., on osteology of Oreodon, 342. 

Scottish fishery board, researches of, 478; 
mineral oil, 504. 

Screws, production of, 323. 

Scudder’s History of United States, 450. 

Searle, A., on zodiacal light, 28. 

Seasickness, 424. 

Seasons, 1885, 577. 

Secondary batteries, 264, 

Seismology in old lands and new, 508. 

Sella, Quintino, portrait, 541. 

Semitic notes, 878; study in America, 367. 

Severn tunnel railway, 288. 

Sewer ventilation, 366. 

Shaft-sinking by freezing, 448. 

Sherburne’s translation of Manilius, 266. 

Shorthand-writing, 266. 

Shuster, on influence of magnetism on 

_ discharge of electricity, 252. 

Sicily, discovery of petroleum in, 364. 

Sidgwick’s Fallacies, reviewed, 152. 

Siemens, Sir Charles William, memorial 
to, 145. 

Silliman, B., on valence, 321. 

Silurian mollusks, 562; scorpion, 562. 

Skin of insects, 341. 

Sky-glows, 486. 

SLICHTER, C.S. Rotation experiments on 
germinating plants, 22d. 51. 

Smiley, C. W., on fish-culture, 348. 

Smiru, Erminnie A. Lroquois grammar, 
486; [roquois pronouns, 351. 

Smith, Erminnie A., on Iroquois pronouns, 
344; Iroquois languages, 319; Iroquois 
words, 346. 


SMITH, Eugene A. Cretaceous phosphates 
in Alabama, 78. 

Smith, F. J., on secondary batteries, 264. 

Smith, J. B., on structural modifications 
of Noctuidae, 44. 

Smith, J. Lawrence, medal, 49. 

ve L. A., on advantages of expositions, 

ee V., on Canadian Pacific railway, 
289, 

Smith, W., on lighthouse system in Can- 
ada, 290. 

Smith’s Centenary of science in Manches- 
ter, reviewed, 555, 

payers on bureau of physical standards, 
314. 

noes science congress at Birmingham, 92, 

0. 

Socialism, contemporary, 5384. 

Society meetings, 562. 

Society for psychical research, proceed- 
ings of, vol. i., reviewed, zl. 40; of red 
cross, experiments of, 366, 

Soils, composition of, 257. 

Solar eclipse of May 6, 1888, 263; surface, 
294; system, map of, 583. 

Sollas, W. J., on fresh-water faunas, 260. 

Solution, phenomena of, 256; theory of, 
256. 

Sorghum, value of, 479. 

Sound, production of, 298. 

South America, Indian languages of, 188, 
159; meridians of longitude in, 561. 

Sparrow, 3875. 

Specialization in scientific study, 35. 


Spectral lines of metals, 254. 


Specula, polishing, 253. 

Spheroidal state, temperature of, 5. 

Spider, burrowing, 7/7. 114; habits of, 28. 

Springer, on fermentation, 322; torsion 
scales, 320. 

Squall, singular, 480. 

SquireR, G. H. Depth of the glacial sub- 
mergence on the upper Mississippi, 160. 

Standard of light, 126; time, 581; time- 
table, 581. 

Stars, colors of, 291; variable, 293; distri- 
bution of fixed, 425; morning and even- 
ing, 1885, 577; scintillation of, 267; tem- 
porary, 291. 

Statistics, agricultural, 575; of British 
empire, 214. 


Steam-engine practice, 823; theory of, 289. 


Steamer, fast, 382. 

Steam-heating, 290. 

Stejneger, L., on ptarmigan, 375. 

Stellar magnitudes, 292. 

Stenini, revision of, 561. 

Sternberg, G. H., on disease-germs, 440; 
tuberculosis, 342, 

Stewart, B. See Carpenter, W. L., and 
Stewart, B. 

Stewart, J. C., on post-office 
banks, 284. 

Stirling, A.,on economy of electric light, 
324, 

Stockwell, J. N., on moon’s latitude, 294. 

Stokes, A. C. A burrowing spider, 7i. 
114. 

Stokes, A.C., on liver of fly, 72; Tarantula 
arenicola, 262, . 

Stone age in prehistoric archeology, 469. 

STONE, Charles P. The navigation of the 
Nile, map, 456. 

Stone, O., on doubtful observations, 292; 
Leander McCormick observatory of the 
University of Virginia, 294. 

Stone mill at Newport, 7//. 512. 

Stoney, G. J., on new collimator, 74. 

Storage-batteries, 315; before the 
trical conference, 367, 383. 

Storms, peculiar, 282. 

Stove, perfect-combustion, 331. 

Submarine telegraphy, limitations of, 77. 
438. . 

Sudan, 530. 

Suess’s Face of the earth, reviewed, 7. 
530. 

Sugar in milk, method of estimating, 322. 

SULLIVAN, J. A. The Delaware estuary, 
368. 

Summer school of entomology, 111. 

Sun, angular diameter of, 267; theory of, 


savings 


Elec- 


603 


478; and planets, comparative dimen- 
sions of, 722. 582. 

Sundry civil bill, 1, 47. 

Sunflower, exposure of pollen in, 358. 

Sun-spots, 453, 7/2. 460, 564; connection of, 
with terrestrial phenomena, 252. 

Sun-time and clock-time, Jl. 578. 

Surfaces, production of optical, 323. 

Survey, Canada, 282. 

Susquehanna-river region, geology of, 120. 

Swarming insects, 7/2. 79, 111. 

Sweet, E., on Erie Canal, 13. 

Swift, L., on nebulae, 294. 

Symbols, astronomical, 578. 

Symonps, W.8. Fish-remains in North- 
American Silurian rocks, 159, 

Synclinal in Taconic range, 259. 


Tacchini’s studies of ‘rainfall, 267. 

‘Taconic question, 27. 

Tait’s Heat, reviewed, 39; Light, reviewed, 
444, 

Talisman, echinoderms dredged by, 7//. 
102; lower forms of life dredged by, 7/. 
171. 

Tangles, i//. 224, 

Tanis, discovery at, 266. 

Tarantula arenicola, 262. 

Taylor, R. W. C., on factory acts, 286. 

Teachers, improvement of, 142. 

Tea-insects, 426; plant, cultivation of, 365. 

Technical education, advancement of, 425; 
workshop in, 895. 

Teeth, size of, as race-character, 538. 

Telegraphing without cable, 297. 

Telegraphy, limitations of submarine, 7/0. 
438, 

Teleostean eggs, 340. 

Telephoning through cable, 252; 
distance, 815. 

Telescope, Russian, 25, 

Temperature of atmosphere, 266; in the 
United States, iJ. 569. 

TEMPLE, Sir Richard, The general sta- 
tistics of the British empire, 214. 

Tenants of an old farm, 536. 

Teredo navalis, 12. . 

‘Terms, use and spelling of, 49. 

Tertiaries of eastern United States, 562. 

‘Tertiary man, 244. 


long- 


‘Testing establishments, 224. 


Thompson, Mrs., gift of, to science, 269. 

Thompson, Elihu, on storage-batteries, 390. 

‘Thompson, 8. P., on dynamo-electric ma- 
chine, 815; government of dynamo- 
machines, 298; Recent progress in dy- 
namo-electric machines, reviewed, 520. 

THompson, W. G. The microscope for 
class-room demonstration, 2. 540. 

THOMSON, Sir W., Steps toward a kinetic 
theory of matter, 7/. 204. 

Thomson, Sir William, portrait, 480. 

‘Yhomson, Sir W., address of, before Brit- 
ish association, 249; on electromotive 
forces in voltaic cell, 251; gyrostatic 
working-model of magnetic compass, 
250; Hall phenomenon, 297; lectures at 
Johns Hopkins university, 298, 349, 487; 
molecular dynamics, 437; stenographic 
notes of, 502. 

Thomson’s exploration of Kilimanjaro, 
map, 46, 279. 

Thunder-storms, 97. 

Thurn, HE. F. im, on Mount Roraima, 281. 

THURSTON, R. H. The mission of science, 
236; the work of Octave Hallauer, por- 
trait, 306. 

Thurston, R. H., on theory of steam- 
engine, 289. 

Tide-table, 577. 

Tilden, W. A., on phenomena of solution, 
256. é 

Time, standard, 581; sun, 7//. 578; without 
instruments, 722. 51. 

TISSANDIER, G. Navigation of the air, 
all. 581. 

Tissue, origin of, 341. 

Topp, D. P. Sun-spots, 458. 

Tolmie and’ Dawson’s vocabularies of 
Indian dialects, 122. 

Topographical maps of Arizona, 188; of 
Massachusetts, 38. 

Topography of Russia, 188. 


604 


Tornado pkedictions, 126. 

Tornadoes, 881; and how to escape them, 
all, 572. 

Torpedo-boat, 410. 

‘Torsion of leaves, 340; scales, 320. 

Touche, de la, on Langrin coal-field, 504. 

Track-inspection car, 348. 

Traill, W. A., on Giants’ Causeway and 
Portrush electric tramway, 324. 

Transition of beds, 327. 

Trawls, ¢/l. 224. 

Treasury department and philosophical 
instruments, 451; rulings, 302, 427; in 
regard to periodicals, 141, 269. 

TRELEASE, W.- Blooming-time for flow- 
ers, 573. 

Trillium grandiflorum, abnormal form of, 
352. 

‘Tremholt’s work on Lapland, 366. 

TROWBRIDGE, J. Atmospheric electricity, 
164; thunder-storms, 97; what is elec- 
tricity, 232. 

Trowbridge, J., on telegraphing without 
cable, 297. 

True, F. W. Babirussa tusks from an 
Indian grave in British Columbia, 34; 
bot-flies in a turtle, 511; a muskrat with 
around tail, 34; photographs of the in- 
terior of a coal-mine, 228. 

Tuberculosis, 59, 342. 

Tuke, J. A., on Irish emigration, 285. 

Tunnel, ancient, 464. 

Turbine water-wheel, 12. 

Turner’s Samoa, reviewed, 378. 

Tytor, E. B. How the problems of 
American anthropology present them- 
selves to the English mind, 545; some 
American aspects of anthropology, 217. 

Tylor, E. B., on American tribes, 396; 
North-American races, 345. 


Unalashka sands, 44. 

Underground wires, 340. 

United States, African race in, 222; census 
report of 1880, reviewed, 119 ; seventh vol- 
ume of, reviewed, 421; eighth volume of, 
reviewed, 461; coast and geodetic sur- 
vey, geodetic work of, 298; commercial 
relations of, 348; credit of, 347; earth- 
quakes in, 569; future of, 347; geological 
survey, annual report of, reviewed, 7/. 
62; bulletin No. 5, 481; topographical 
sheets of, 188; hydrographic office, re- 
port of, 502; work of, 483; national mu- 
seum, additions to, 505; bird-collection 
of, 496; building-stone, collection of, 505 ; 
postage in, 351; resources of, 421; Scud- 
der’s history of, 450; signal-service pa- 
pers, 266, 467; systematic earthquake 
observation in, 520; temperature in, 72d. 
69; tertiaries of, 562. 

University, ideal, 95; of Virginia, Leander 
McCormick observatory of, 294. 

Upton, Winslow. Weather forecasts, 568. 

Utricularia vulgaris, 262. 


Valence, 321. 
Valley formation, 365. 


Page 29, col. 2, line 36, for ‘Bouvain’ read *‘ Louvain.’ 
1, 9th line from bottom, for ‘animalculae’ read 


6é 39, 66 


SCIENCE. — INDEX 


Valve gear, 290. . 

Van Dyck, F. C., on storage-batteries, 389. 

Vapor tensions, 250. 

Vashchenko-Zakharchenko’s Elements of 
Euclid, 442. 

Vegetable remains of drift, 73. 

Vegetation, North-American, 261. 

Veins, arrangement of, 410. 

Ventilation of cargoes, 426; sewer, 366. 

Venus, reduction of French photographs 
of transit of, 424. 

Vermont gneiss, 327. 

VERRILE, A. E. Evidences of the exist- 
ence of light at great depths in the sea, 
8 


Vertebrates, hibernation of, iid. 36; oldest 
living type of, 484, 524. 

Vidal’s Photometric tables, reviewed, 311. 

Vinland, 288. 

Vivarez, H., on limitations of submarine 
telegraphy, id/. 489. 

Viviparous pumpkin, 470. 

Volcanic island off Iceland, 506; outburst 
of Mount St. Augustin, 5388; sand, 154. 
Volcano, Bogosloff, map, 482; andesite 

from, 524. 


W.,S. The mosses of North America, 446. 

Wave, J.M. Perforations in wool fibre, 
a2. 

WapDswortH, M. E. Some United-States 
geologists, and the propylite question, 
111. 

Wady el Arabah, 75. 

Wages, rate of, 288. 


Wagner, P., on special manures for par- | 


ticular crops, 57. 

Waxpo, Leonard. 
Aug. 10, 144. 

Walker, I. A., on industrial education and 
handicraft, 537. 

Wampum, 320. 

Ward, L. F. Irrigation in the upper 
Missouri and Yellowstone valleys, 166. 

Ward, L. F., on fossil flora of globe, 340. 

Warren, C., on learned professions and 
the public, 348. 

Washburn observatory, eye-pieces of me- 
ridian circle at, 396. 

Water of steam-boilers, superheated, 424; 
transparency of, 421; rates, 13. 

Watson, Ellen, life of, 380. 
Wave-currents, influence of, on fauna, 75; 
ship, 382. | 

Waverley group, 327. 

Wead, on production of sound, 298. 

Weather forecasts, 568; map, 300; review, 
monthly, 480; service in Japan, 521; sig- 
nals of Alabama, 464. 

WEED, C. M. The evolution of petals, 
all. 52. 

Weed, W. H., on geyser eruption, 22. 

Wellington, A. M., on Mexican railway, 
12 


The earthquake of 


Wells, driven, 324. 

WENDEL, O. C. 
ens, maps, 80. 

Weser hills, mineral wealth of, 365. 


New maps of the heay- 


Toy As 1 AL, 


‘ animalcula.’ 
‘© Al, §* I, line 26, for ‘from chance’ read ‘ pure chance.’ 895, -** 
‘* 162, ** 2, 10th line from bottom, for ‘angular’ read 

‘abrupt.’ ae ae 
‘© 281, ‘* 2, line 24, for ‘school boards’ read ‘ board schools.’ © AQT, SS 
‘* 6285, * 1, line 18, for * $68,500’ read ‘ $842,500.’ ‘s 484, * 
s¢ 301, ** 1, 16th line from bottom, for ‘the’ read ‘his.’ 
‘© 6366, ‘* 1, in last note, for ‘ Trombolt’ read ‘ Tromholt.’ ‘6 6498, § 


Page 390, col. 2, 16th line. 
fessor James Dewar: the correct name not 
known. 

2, 29th line, for ‘ Prof. George JI’. Barker’ read 
‘Lieut. Commander T. F. Jewell.’ 

2, last line, for ‘ May’ read § April.’ 

1, line 8, for ‘ prescribing’ read ‘ proscribing.’ 

2, line 36, for ‘ Water of crystallization’ read ‘ Ef. 
fect of crystallization on sediment.’ 

2, line 34, for ‘ Kjellberg’ read ‘ Rjellberg.’ 


TO VOLUME IV. 


Westgarth, W., on British empire in 
North America and Australia, 285. 

Whirlwinds at sea, 562. 

Wiedemann’s Hlectricity, reviewed, 87. 

Wilder, B. G., on anthropoid apes, 339; 
cerebellum and oblongata, 341. 

Wiley, H. W., on optical methods of esti- 
mating sugar in milk, 322. 

WiILuiaMs, G. H. Specimens illustrating 
Lehmann’s Origin of the crystalline 
schists, 511. 

Williams, G. H., on apatitbringer, 258; 
Lehmann’s crystalline schists, 327. 

Williams, H. S., on ancient faunas, 326. 

Williams, S. G., on New-York gypsum 
deposits, 325. 

Wilson, D., on human skull from Podbaba, 
318; Huron Iroquois, 318. 

Wilson, Sir Erasmus, death of, 3382. 

Wilson, J. H., on American permanent 
railway, 288. 

WINCHELL, N. H. The crystalline rocks 
of the north-west, 288. 

Wind-currents, effect of, on rainfall, 409. 

Wine-production in France, 264. 

Wintock, W. C. The long-continued 
bad seeing, 94. 

Winsor, J., on Ptolemy’s geography, 331. 

Wintuns, mythology of, 345. 

WorrkoF, A. An open polar sea, 485. 

Wolf comet, 381. 

Wolfe expedition to Chaldaea, 378. 

‘W 00d-sections, study of, 45. 

Woodbury, C. J. H., on automatic sprin- 
kler system, 291. 

Wool fibre, perforations in, 52. 

Working-girls, condition of, in Boston, 
450. 

Workshop in technical education, 395. 

WorMLEY, T. G. Microscopic science, 
244, 

Wright, C. D., on condition of working- 
girls in Boston, 450. 

Wrieut, R. Ramsay. On the function of 
the serrated appendages of the throat 
of Amia, 511. . 

Wright’s Adjustment of observations, re- 
viewed, 520. 

Wurtz, Charles Adolph, portrait, 6; 
Pictet’s acquaintance with, 74, 


Yard, relation of metre to, 296. 

Yellowstone national park survey, 22. 

Youne, C. A. Pending problems in as- 
tronomy, 192; sun-spots and the earth, 
all. 564. : 

Young, S. See Ramsay, and Young, §S. 


Zabriskie, J. L., on Appendicularia ento- 
mophila, 25. 

Ziwer, A. Euclid as a text-book of ge- 
ometry, 442. 

Zodiacal light, 28. 

Zonites cellaria, discovered in Oregon, 
538. 

Zodlogical researches of Scottish fishery 
board, 478. 

Zunis, art among, 319; customs of, 448. 


Remarks wrongly attributed to Pro- 


CONTENTS 


OF VOLUME IV. 


SPECIAL ARTICLES 


PAGE 
Abbott, C. C. The color-sense in fishes. Jil... . 8386 
Hibernation of the lower vertebrates. Jil.. . . . . . 86 
Agassiz association « . 6 487 


‘American association for the advancement ‘of science. Pro- 
ceedings of the section of mathematics and astronomy, 
291; of physics, 296; of chemistry, 320; of mechanical 
science, 322; of. geology and geography, 325; of biology, 
339; of histology and microscopy, 342; of anthr opology, 
343; of economic science and statistics ‘ ‘. 

American association mecting in Philadelphia 

American historical association, . oe al ons 

American oriental society . 

American ornithologists’ union . nae 

American public health association . . 

Armsby, H. P. Special manures for particular crops 

Association of official ecu chemists ‘of the United 
States. 

Babbitt, Franc E. Some implements of the Minnesota 


Ojibwas ill. ‘ 
Blake, W.P. ‘The Carson- City ichnolites. Zil. . . . 
Blanford, W. T. The correlation of geological forma- 

tions. Address to the British association S12 sg 


Botanical club of the American association 

Bramwell, Sir F.J. The relation of mechanical science 
to other sciences. Address to the British association . 

Branner, J.C. ‘The pororéca, or bore, of the Amazon. 
ill. 


British association for the advancement of science. " Pro. 
ceedings of the section of mathematical and physical 
science, 248; of chemical science, 254; of geology, 257; 
of biology, 260; of geography, 279; of economic science 
and statistics, 283; of mechanical pe iney 287; of an- 
thropology. . 

British association, some distinctive featur es of the 

Brooks, W. A. new law of organic evolution. . 

Carpenter, W. L. Education at the international health 
exhibition . . a e.- % 

Cholera bacillus. Koch’s reply ‘to his crities. |. 

Christmas greeting ; > sae Y 

Civil engineers, meeting of, at Buffalo . . 


° 


Committee reports of the American association. . . . 
Comparative study of the two associations. . . 
Cope, EB. D. Catagenesis, or creation by retrograde 


metamorphosis of energy. Address to the American 
association. . . wick 
Dall, W.H. A Mussulman propaganda : , 
Dana, C.L. A scientific study of lawn- tennis 
Danish international polar station. J//.. . 
Davis, W.M. Drumlins. 7. : 
Temperature and its changes in the United States. ZU. 
Tornadoes, and how to escape them. J//. . 
Eaton, John. Scientific methods and scientific knowl- 
edge in common affairs . : 
Eclipses, 1885. Jil. . . 
Hddy, H. T. College "mathematics. 
American association . : 
Electrical conference, notes on the | 
Electrical testing establishments So eh og 
Epidemic cholera and infectious diseases 
Excursion map of the vicinity of Baltimore 
Exploration of the Kowak River. Jil... : be’ 
Exploration of Putnam | Kowak] River, Alaska. 
Filhol, H. The echinoderms dredged by the Talisman. J/. 
‘he lower forms of life dr edged by the Talisman. J/dl. . 
Flora of the high Alps . 
Fol, H. The changes which “fermentation produces. in 


e ° 


“Address to the 


milk . . é ae es ee eee 
G., A. Geor ge Bentham. Portrait eu, 8 ee tt ey 
Greene, C. H. Shaft-sinking by freezing . “a 


Greenwich observatory . 

Hagen, H.A. Lawsuits against grubs and § gr asshoppers, 
Harvard physiological laboratory. Jil... . 

Higher education and the masses : 
History of almanacs. Jill. . . 3 , 
Hochstetter, Ferdinand von. Portrait « 
Holmes, W.H. Burial-masks of the ancient Peruvians. 

Il. 


. 


Hotel des Neuchitelois, ‘and what became of it. hes , 


Ruby-hill mines, Eureka, Nev. . 


PAGE » 
How far a light may be seen under water . 421 
Hubbard, G.G. Canal routes between the Atlantic and 

the Pacific. Map a wr 434 
Importance of chemistry in biology and ‘medicine : . 454 
Indian languages of South America So apps ee SS 
International polar stations. dJfap . a8 370 
Johnson, A. B. North-Atlantic curr ents. Ill. . 415 
Kafiristan 404 
Koch’s work upon tuberculosis, and the present condition 

of the question ‘ . a Ae hs oe 89 
Kunz, G. F. Korean curios. Jil... a ae of ogres he 
Langley, J. W. Chemical affinity. ‘Address to the 

American association . ; ae ee ae 234 
Late news from the north-west . . 474 
Lefroy, Sir J. H. Recent geographical discovery. Ad. 

dress to the British association ph 211 
Lesley, J. Peter. Portrait . . a oe oe ee 190 
es of submarine telegr aphy. DD. BU %! Cer Ge 8 438 
Lyon, D.G. Semiticnotes .. 378 
Macfarlane, James. The formation of ¢aiions and 

precipices . : ai rigt “ai: “ie ‘ 99 
Madison educational convention . . a ee eae 112 
Map of the solar system. Jil. . . . . . ‘ 583 
Meridian conference. . ‘ 376, "406, 42] 
Merriam, C. H. The coming of the ‘robin and other 

early birds. . 571 

‘The ‘hood’ of the hooded seal, Cystophora cristata. TW. 514 
Minot, C.S. Death and individuality ‘ 398 

The organization of an international] scientific association, 80 
Morning and evening stars, 1885 .. . 577 
Morse, E. S. Man in the tertiaries. "Address to the 

American association . . . 244 
Moseley, H. N. The physiology. of deep- sea life. Ad- 

dress to the British association 209 

-Munroe, C. H. Recent observations on explosive agents, 13 
National conference of electricians ES ve ee ve OE 
New Bogoslcff volcano . Moe he cok Ge Ge ae 
New maps of the heavens. Maps. ar ee 580 
New volcano of the Bering Sea. Jil. . 432 
Newcomb, Simon, Can epost be investigated? . 525 

Psychic force... sae : . 872 
North-African archeology . - 488 
Notices of ethnologic publications . . 15 
October meeting of the National academy of sciences - 896 
Over-pressure in schools a ‘ : - 497 
Overwork in German schools 136 
a H.M. LHdison’s three-wire system of distribution. 
. > Pin Dal ae eh saya. as a 477 
The ‘equatorial coudé, Ll. : 101 
Krakatoa . . 135 
Measuring ear thquakes. ae 516 
A proposed new departure in ‘hygrometr: y. 137 
Radiant matter in an Hdison lamp . . ie se 374 
Peirce, C.S. The ‘old stone mill’ at Newport. Lil. 512 
Philadelphia meeting of the American association . ; 229 
Powell, J J. W. Certain principles of Pe imitive law 436 
Marriage law in savagery ae 38 ~ « 471 
Psychical research in America . . 859, 369 
Railway-signals at the electrical exhibition. - 806 
Rathbun, R, American appliances for deep-sea | inves- 
tigation. — The dredges. Jl. s . . 146 
The same. — Trawls and tangles. Ml. 225 
The same.— Miscellaneous. 7/1. . . : 400 
The American initiative in deep-sea dredging . a ao Ma, DE 
Rayleigh, Lord. Recent progress in physics. eadreds 

to the British association . ~ »- 179 
Rayleigh, Lord, Ere of the British association. Por- 

trait . 161 
Ridgway, ‘Robert. ‘The bird-collection in the U.8. 

national museum . ‘ ‘ 496 
Riley, C. V. The insects of the year : 565 
Roberts, I. P. Important agricultural statistics 575 

A few per tinent hints to farmers. Jil. 576 
Rockwood, C. G., jun. Earthquakes in the United 

States and Canada’: . 569 
Roscoe, H. E.. Progress of chemistry ‘since 1848. Ad- 

dress to the British association ae bce - - 206 


iv SCIENCE. — CONTENTS 


PAGE 
S., C. S. Alphonse Lavallée . . Pe 10 
Schwatka, EF. The yee eriente of the igloo. ill. 81 
The Netschilluk Innuit. Zid. os owe we « B48 
Science calendar, 1885 . . . 2. 1. ew ee ew ww ee (884 
Sella, Quiritino. Portrait. . So deny Ae “as Sh Aes aes 8 541 
Specialization in scientific study iM Ge Ne Re ES 35 
Standard time-table es as 581 
Stokes, A.C. A burrowing ‘spider. aes 114 
Stone, Cc. P. Navigation of the Nile. Map.. 456 
Sudan, the .. ips 530 
Sun and the planets, their comparative dimensions. 2d. 582 
Sun-time and clock-time. Jd. 578 
Temple, Sir Richard. The ‘general. statistics of the 
British empire. Address to the British association . 214 
Thomson, Sir William. Steps towarda kinetic theory 
of matter. Address to the British association. Jd. 204 
Thomson, Sir William. Portrait... . i & ee we os 480 
‘Thomson’s, Sir William, Baltimore lectures. . . . . 48 
Thurston, R. H. ‘The mission of science. Address to 
the American association. . . . . . 4. . se ee 236 
The work of Octave Hallauer. Portrait . . . . . 306 
Tide-table , ; 577 
Tissandier, Ge. Navigation of the air. Zdd.. y> % DOL 
Trelease, William. Blooming-times for flowers . . 573 
Trowbridge, John. Atmospheric electricity . ; 164 
THUNGEr-Storms.s:: % « « 8 (eww ee ee ve 97 


OF VOLUME IVD. 


BOOK REVIEWS. 


PAGE 
Aborigines of Chile . a ae a oe ; 423 
Alglave and Boulard’s Electric light a an 3 463 
American coaster’s nautical almanac. . . ee 20 
Bergen’s Development RIVEOD YE: cso “sat Say sr, Cex, a a om 311 
Burton’s A BC of pEOoR Daye tte 3 ar oe ae 464 
Caste in Indiain 1881 . ag ae! he oe a 557 
Census report of 1880 . . Ge” "a GE. Sil: T= “Ge, hp. 119 
Clarke’s Elements of chemistry . wee ae! Se “44 500 
Contemporary socialism . . . . . 2. «ss . . 534 
Cotterill’s Applied mechanics . . ae eos . 406 
Coues’s Key to North-American bir de alg. sean 4 86 
Hissler’s Modern high explosives . ... . 278 
Exploring weve of the Seelneel: Ll. By G. Brown 
Goode . : wae Me Pema eames fcr ms 
Face of the Shines Soe eis se saree on eee : 
FHiske’s Electricity ae 
Geological and natural- history sur vey of Canada 362 
Geology of south-eastern Pennsylvania. . . . . 447 
Geology of the Susquehanna-river region . . . 120 
Greene’s Lessons in chemistry . 500 
Heap’s Report on the Paris electr ical exhibition of 1881 . 464 
History of American institutions ; " : 173 
Home rambles of an American naturalist... . 380 
Indian folk-lore and etnneroey mS eee 499 
Indian sign-language. . ee, i. Fe 556 
Inhabitants of the Punjab . 360 
Jagnaux’s Chemical analysis. . ay ee ae ee oe 500 
Kennedy’s Wonders of the railway ee eee ee 520 
Kolbe’s Inorganic chemistry . . . . + « «6 « «+ 500 
Languages of Africa. By H. #. ak ER Gay 310 
Life of Ellen Watson . . So sit es 8 8 380 
MacLeod’s Elementary z0dlogy « ‘ dll 


INTELLIGENCE 


Johns Hopkins university, 72. 


PAGE 
Trowbridge, John. What is SRY dares: to 
the American association . ... . 232 
Two large sun-spots. Jl. . 460 
Tylor, ‘E. B. How the problems ‘of American anthro- 
pology present themselves to the English mind : 545 
Some American aspects of anthropology. Address to the 
British association . . ih ee SE 
University, an ideal, from an English ‘point of view 95 
Upton, Winslow. Weather forecasts. . 568 
Verrill, A. E. Evidences of the existence of “light at 
gr eat, depths in the sea 8 
Visit of the British association . 160 
Ward, L. F. Penon in the upper Missouri and Yel: 
lowstone valleys. . eo a a 106 
Wider use for the libraries of scientific ‘societies ‘ 335 
Winchell, N. H. The crystalline rocks of the north- 
west. Address to the American association . . . . 238 
Work of the meridian conference . . oe ae oe ae a ATA 
Wormiey, T. G. Microscopic science. aces to the 
American association . . : ‘ 244 
Wurtz, Charles Adolph. Porty ait ; 6 
Young, C. A. Pending problems in astronomy. Ad- 
dress to the American association . . _— 192 
Sun-spots and the earth. Jd. . Se 564 
Ziwet, A. Euclid as a text-book of geometry, aS of 442 
Zoological researches of the Scottish fishery board 478 
PAGE 
Mammals of the Adirondacks eo WP me. Tew 445 
Man’s future. . . BE Es aia Go ea ae Ee Be, 408 
Mental evolution in animals : ‘ ‘ 16 
Merriman’s Method of least squar es ‘ bate ie oe & 39 
Metallurgy of primitive nations. . . . . .. . 21 
Minor book notices : eather 311, "463, 520 
Mosses of North America. By 8. Ww. : iD he se . 446 
New-England orchids . . . Be Ga ia a WS a oy Ae ae OB 
New volume of the tenth census . pin = ae wee Nes ete wee 2g ON 
New-York agricultural station . . . . . 3... 6 es 6519 
Ohio agricultural experiment-station. . . .. . » . 279 
Origin of the Ohio mounds ......... ‘. « 161 
Palmistry. . Been ~ . 558 
Popular work on American natural history ‘ - + 9586 
Pseudo-science . a a oe ae ‘ ~ . 478 
Recent chemical text- ‘books eo “a Gs: Jel se GE Re - we. ee 00 
Resources of the United cee ee see Be vee ae ae we ae OE 
Science in Manchester é 555 
Scientific butter-making 407 
Sidgwick on fallacies os ate oe 152 
Society for psychical research. “Zl. ses i eo Se" SS, > 40 
Synoptical flora of North America . .. ..... 300 
Tait’s Heat . . bes Hab) Sele ae. Se ; 39 
Tait's Light : 444 
‘Thompson’s Dynamo- electric machines . oe $4 Care 520 
Turner’s Samoa . ee ee ee ee ee ee ee ee 
Uy8: geological survey. Chllat tae Bone Se feat ae te ae we en 28D 
Value of sorghum . oe te we ge ee a at cee a Be a 
Vidal’s Photometric tables. eee e Se A, EE A es He “SLT 
Virulence of cultivated anthrax virus... .. . . . 276 
Wiedemann’s Electricity. By H. S.C... . 1. 2... 87 
e 3 520 


Wright’s Adjustment of observations .... . 


FROM AMERICAN SCIENTIFIC STATIONS. 


U.S. bureau of ehnnOlee ya? 22. 


U.S. geological survey, 22, 48, 71, 184. 


RECENT PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


Academy of natural sciences, Philadelphia, 23, 154, 185. 
Brooklyn entomological society, 44. 

Cincinnati society of natural history, 44, 263. 
Engineers’ club, Philadelphia, 24. 

Minnesota academy of natural sciences, 73. 


New-York academy of sciences, 105. 
New-York microscopical club, 25. 
Philosophical society, Washington, 154, 186. 
‘Torrey botanical club, New York, 45. 
Trenton natural-history society, 72, 262. 


[Subsequent proceedings of some of the above societies are given in the advertising pages, Oct. 31 and later.] 


SCIENCE. — CONTENTS 


COMMENT AND CRITICISM, 1, 31, 47, 77, 98, 109, 125, 141, 157, 221, 269, 301, 388, 349, 367, 395, 411, 427, 451, 467, 483, 507, 523 
LETTERS TO THE EDITOR, 3, 32, 49, 78, 94, 111, 126, 143, 159, 222, 270, 302, 334, 351, 368, 396, 412, 429, 452, 469, 484, 509, 524. 
NOTES AND NEws, 25, 45, 73, 88, 106, 121, 139, 155, 186, 219, 263, 297, 329, 363, 381, 408, 423, 448, 464, 480, 502, 520, 537. 


SCIENCE SUPPLEMENT, 3888. 


LIisT OF ILLUSTRATIONS. 


PAGE 


Adelaide peninsula, map showing position of, relative to 
Hudson Bay opposite 

- Aeroplane, experiment with, at Chalais- Meudon, 481; invent- 
ed by Victor Tatin . : 

Africa, map of Joseph Thomson’s explorations i ineastern . 

Air, simple experiment for showing pressure of . 

Almanack, Bickerstaff’s Boston, titlepage of . 

Amazon River, map of mouth of, 489; sketch on ‘the Ilha 
dos Porquinhos in, showing the uprooted trees, 490; 
‘section of a ne? bank ous 490; shore of, washed by 
the pororédca . . ae 

Aurora, artificial 

Balloon, map of voyage, Aug. 1, 1884, in, 299 ; Renard and 
Krebs, 380; map of voyage in, Aug. 9, 1884, 331; — 
of Tissandier’s voyage, Nov. 9, 1884, in 

Barrande tablet ‘ 

Bentham, George, portrait and signature of 

Blake, deck of the, ready for dredging . 

Bogosloft Island and Hague voleano . . 

Buoy, iron nun, 415; Courtenay’s whistling, 416; " Pintsch 
gas, 416; chart of str ay, in the North Atlantic . 

Calendar, church, of the fourteenth century, 493; 
Mexican. . 

Challenger, the dr edging and ‘sounding apparatus on board 
the, 117; the relative positions of the ship, the messen- 
ger- “weights, the toggle, and the dredge at different ater 


stone, 


of paying-out from. . a a eae On ug 
Chelydra serpentina . . a 
Circumpolar stations, chart of international . . opposite 
Cream-tester . we Mente, a Ses a” & 
Crystallization sediments (2 figs. a: Swe Ce 484, 


Cystophora cristata (5 figs.) . 2. 2. 6 6 6 we we 

Diamond, the largest known. . 

Dredge, Otho Frederick Miiller, 146; ‘the naturalist’s ‘deep- 
sea, 146; the Challenger, 149; first form of the Blake, 
149; Verrill rake, 150; Chester rake, 150; Benedict ae 
151; ropes, comparative Sizeof ... 

Dredging, Sigsbee’s accumulator for oo, sea 

Drumilins (10 figs.) af 4% . 418, “419, 

Earthquake measurements (4 fig gs.) - « 516, 517, 

Eclipse, map of solar, of March 16, "1885, 579; of Sept. 8, 

1885 


514, 


Electric-light circuits (2 figs.), 123, 124; " showing use of 
storage-batteries in, 388; multiple-wire en . 

Equatorial coudé at the Paris obser vatory . 

Vish-Hawk, hoisting and reeling engine of the U. 8. fish- 
commission steamer, 147; forward deck of the a. 

Fly’s foot (3. figs.). . 

Gem-engraving, the White dental- -engine applicable to 

Globigerina and Orbulina . 


Grand Canon, diagram showing erosion of, 64; ‘at the foot 


of the Tor oweap , ‘ opposite 
Greely’s party, map showing points visited by . . 
Hallauer, Octave, portrait and signature of : 
Heavens, map of the ; opposite 
Hochstetter, Ferdinand von, por trait and signature of ‘ 


Hotel des Neuchitelois Be oa 

Hudson Strait, map of the north- western shor es of 

Hyla versicolor. i 

Igloo, implements of the (12 figs. ). 

Indian chopping-stone : Tee ae es, 

Insects, swarming ‘ ro Mi MS ye ee 

Jouffroy, } Marquis Claude de, ‘statue of . 

Kasa-an Bay, Cape Grindall, E. oe N. 12 miles 

Korean curios (4 figs.) . 

Kowak River, ice-cliffs on . i Oy wind er oe 

Laboratory, Harvard physiological, ‘general “plan of, 128; 
half-story of, 129; interior of, 180; ai eae tae case ee 
131; respiration apparatusin . . a ee ae a ee 

Lahontan lake-beds in Humboldt valley 

Lesley, J. P., portraitand signature of 

Mamrang Pass, overturned fold in the 


, 82, 88, 84, 85 
52 


545 


482 

46 
265 
495 


466 


] 
OF VOLUME IV. Vv 
PAGE 

Mask, Peruvian burial . .... . 11 
Mesogonistius chaetodon . . 338 
Microscope for class-room demonstration 541 
Mill, old stone, at Newport 518 
Moraine of the second eine period, general map of the 

terminal. . ee 2 an ge £08 
Muscles, apparatus for measuring str ensth of . 521 
Netschilluk Innuit (5 figs.) 548, 544; map showing distribu- 

tion of, about Adelaide peninsula ‘ opposite 545 
Nicaragua canal, maps of . - opposite 484 
Ocean, “bottom of, at a depth of 1, 500 metr es, 104; bottom 

of, at a depth ‘of 1,200 metres, 170; thermometric curves 

and corresponding depths of the, 172; bed, Bree of 

the, traversed by the Talisman ‘ 172 
Ojibwa net-float, 528; rat-arrow, 529; weights ; 528 
Paleozoic rocks in oo restor ation of a distor ted y egion 

of . bh. Ta Eas a OO a ee ee GE OBE 
Petals, the evolution of . Ro Gi» Shas Se <a Gk om 52 
Phonograph, novel form of . a a ae 124 
Photographic drop-shutter, speed of. . 454 
Plants, rotation experiments on ger minating (7 figs. i 51, 52 
Polar station, Danish international, at Godthaab, Green- 

land .. - 476 
Porcupine, dr edging arrangements at the stern of the British 

ship. it Aye tas Nine ih 148 
Pot-hole found i ina Pennsylvania coal-mine . . . 560 
Rana sylvatica . . gi 07S Sigh Gs at “uk Uae aes. Ua we, 8 
Rayleigh, Lord, por trait of . . - . 168 
Reservoir Butte, SEE terraces of the Bonneville shore. 

lines . i <« © «© & » & « & « Opposite. 47 
Seal, hooded (5 figs. ) eS ES. ae. ee a oe 514, 515 
Selawik Lake, entrance to. a 558 
Selected illustrations from contemporary for cign journals : 

diving-chamber for submarine exploration ; Pic du Midi, 

meteorological and chemical laboratory on (2 views) ; 

halo seen at Paris, March 25, 1884; vertical solar ray seen 

at Paris, March 20, 1884; leaf. butter fly, —In No. 80. 
Sella, Quintino, portr aitof . . ‘ o.3 542 
Sieve, Verrill’s cradle . . . ... 404 
Solar system, chart of . . 583 
Spider towers, burrowing (8 figs. i 115 
Sudan and the Nile, map of opposite 456 


Sun, view of, prepared by the Harvard college observator ry, 
opposite 5638; spot as seen June 30, 1888, 564; spot as 
seen July 25, 1883, 565; and planets, relative size of, 


582; dial, novel form of, 51; PpOtss two lar ge c gs.)s 460, 461 
228 


Tangles, Verrill’s form of ° . ‘ 
Telegraph cables, raising of (4 figs. Ni : : 439 
Temperature curves, showing the daily and annual ranges 

for various places j in the United States. . 570 
Thermodynamics, diagram senetieune POEstNe exception 

to second law of. es er 
Thomson, Sir William, portrait of. : 431 
Thomson’s kinetic theory of matter (2 figs. me . 205 
Thought-transferrence, diagrams (5 figs.) . ae . 41, 42 
Time, diagram showing comparison of mean with solar, at 

the several seasons of the year, 580; outline-map, with 

dials showing standard railway - opposite 576 
Tornado, June 17, 1882, effect of, at Grinnell, ‘To. ie, te 
Tornadoes of Feb. 19, 1883, map of the tracks of : 572 
Tracks of fossil elephant, 274; resembling the imprint of 

human feet, 274; cross- section of impression of, 275; 

bird. hor p> Sa Ga, Apr Sas see ae dk é 275 
Trap, Sigsbee’ 8 gravitating fed 228 
Trawl, the beam, 225; the Blake, 226; wings, 207: ; safety- 

hooks for attaching beam, to the drag- -rope . ; 4038 
Umbra limi : 337 
United States, map showing the ‘division's of the signal-ser- . 

vice, of standard time, and the mean annual isotherms 

inthe. . ge. Cake yy Yee! Fas ae - 596 
Well, spouting oil 64 


Wur tz, Charles Adolph, portr ait and ‘signature of . 


